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Breastfeeding is critical for the healthy growth and development of infants. A diverse range of 
infant-feeding methods are used around the world today. Many methods involve feeding infants 
with expressed human milk obtained through human milk exchange. Human milk exchange 
includes human milk banking, human milk sharing, and markets in which human milk may be 
purchased or sold by individuals or commercial entities. In this review, we examine peer-
reviewed scholarly literature pertaining to human milk exchange in the social sciences and basic 
human milk sciences. We also examine current position and policy statements for human milk 
sharing. Our review highlights areas in need of future research. This review is a valuable 
resource for healthcare professionals and others who provide evidence-based care to families 
about infant feeding. 
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• Breastfeeding is critical for the healthy growth and development of infants, but it is not always possible 
or desired. 
• Human milk exchange provides opportunities for parents to obtain human milk for infant feeding. 
• There are relative risks, benefits, and costs of different methods of human milk exchange for infant 
feeding. 
• Social sciences and basic human milk sciences research provide essential evidence for clinical practice 
and public health education related to human milk exchange. 
 
Breastfeeding is critical for the healthy growth and development of infants (Victora et al., 2016). 
Global recommendations for infant and young-child feeding are that infants be exclusively 
breastfed from within an hour of birth to 6 months of age and continue to be breastfed, with the 
addition of complementary foods, to 2 years of age or beyond (World Health Organization 
[WHO], 2003). Exclusive breastfeeding in the first 6 months of life provides infants with 
protection from infectious disease–related morbidity and mortality and confers maternal benefits, 
which include reduction of risk for postpartum hemorrhage, invasive breast cancer, 
cardiovascular disease, ovarian cancer, Type 2 diabetes, and other chronic conditions associated 
with overweight (Victora et al., 2016). Feeding infants as recommended can be challenging or 
considered undesirable. In situations where a mother’s milk is insufficient or unavailable, WHO 
and UNICEF recommend the following alternatives: breastfeeding by another healthy lactating 
woman, expressed human milk obtained through a human milk bank or from another healthy 
lactating woman, or a breast milk substitute (BMS), such as an infant formula (WHO, 2003). 
WHO notes that the best alternative depends on the individual circumstances of infants and their 
caregivers. 
 
Human milk is a substrate containing essential nutrients, immune support, and hormonal signals 
that are significant to infant health and survival, growth, and development (Hinde & Milligan, 
2011; Riskin et al., 2012; Sellen, 2007). The composition of human milk differs from that of 
other species in the presence and level of many immune factors, including lactoferrin, 
immunoglobulin A (IgA), and human milk oligosaccharides, with growing evidence that these 
factors contribute to improved infant health outcomes (Bode, 2012, 2018; Breakey, Hinde, 
Valeggia, Sinofsky, & Ellison, 2015; Hettinga et al., 2011; Lönnerdal, 2010; Witkowska-Zimny 
& Kaminska-El-Hassan, 2017). Given the evolutionary and public health significance of 
breastfeeding and human milk in human development and health throughout the life course, there 
are relative tradeoffs involved when BMSs are used (Gribble & Hausman, 2012; Sellen, 
2007; Sriraman, Evans, Lawrence, & Noble, 2018; WHO, 2003). For these reasons, parents and 
caregivers increasingly seek human milk options when a parent’s own milk is not available or 
requires supplementation. 
 
The use of expressed human milk for infant feedings, whether through peer-to-peer human milk 
sharing or commercial markets for human milk and derivative products, is growing globally 
(Cassidy, Dowling, Mahon, & Dykes, 2018). As a result, healthcare professionals are 
increasingly called on to provide guidance for informed infant-feeding decisions that involve 
human milk exchange (HME). The evidence base for HME is important to healthcare 
professionals who provide infant-feeding support to families. In this review, we examine peer-
reviewed literature pertaining specifically to the exchange of expressed human milk. Recognizing 
that a variety of terms are commonly used to describe HME, here we contextualize the exchange 
of expressed human milk as follows: banked human milk (B-HM), commodified human milk (C-
HM), and shared human milk (S-HM). We organize the review by considering trends within the 
social sciences research on HME, basic human milk sciences and implications for HME, and 
policies and position statements on HME. The literature reviewed in this article spans roughly 
the past 30 years. We close with recommendations for future research. 
 
Trends Within Social Sciences Research on Human Milk Exchange 
 
HME has a rich and diverse history in human societies throughout geographic locations and 
cultures (Hewlett & Winn, 2014; Hrdy, 1992; Konner, 2018). From the commodification of 
lactating bodies (see Boswell-Penc & Boyer, 2007; Castilho & Barros Filho, 2010; Cowling, 
Machado, Paton, & West, 2017; Fildes, 1988; Golden, 2001; Harrison, 2018; Jones-Rogers, 
2017; Machado, 2017; Sussman, 1982; West & Knight, 2017; Winer, 2017; Wolf, 2001) to the 
emergence of lactoengineering (Boyer, 2010; Fentiman, 2009; Merlino-Barr & Groh-Wargo, 
2019; Swanson, 2009), the methods, scale, and extent to which HME has been integrated into 
cultural, societal, national, and global institutions and policies vary widely (Cassidy et al., 
2018; Palmquist, in press; Shaw & Bartlett, 2010). 
 
In this section, we highlight the following trends in social science research on HME: (a) the 
growth and challenges of human milk banking (HMB); (b) family knowledge, attitudes, and 
perceptions about HMB; (c) the promotion and uptake of HME in clinical settings; (d) promoting 
and sustaining donations to HMB; (e) understanding practices and experiences associated with 
human milk sharing (HMS); and (f) strategies that families use to navigate the potential risks of 
HMS. 
 
Growth and Challenges of Human Milk Banking 
 
Human milk banks, which collect expressed human milk and dispense it to preterm, sick, 
motherless, or abandoned infants, have existed since the early twentieth century (Moro, 2018). 
Although they have waxed and waned in popularity, the inherent institutional gatekeeping as 
well as the costs associated with operation have meant that human milk banks have been 
relatively scarce and not widely accessible (Kent, 2017). Human milk banks are integral to the 
standard of care for medically fragile preterm neonates (DeMarchis, Israel-Ballard, Mansen, & 
Engmann, 2017); however, they are not universally available globally, and their presence does 
not equate with access to B-HM (Boundy, Perrine, Nelson, & Hamner, 2017; Israel-Ballard, 
2018; PATH, 2013). Although the supply of B-HM has dramatically increased in the United 
States in recent years, economic and systemic barriers, such as racism, have been reported in 
access to B-HM. Not-for-profit models have predominated human milk banks, but there is a 
growing trend toward the establishment of commercial entities that pay donors for their milk 
(Boyer, 2010; Fentiman, 2009; Harrison, 2018). Improving the proportion of infants who have 
access to B-HM remains a global public health priority (WHO, 2014a). 
 
The implementation of evidence-based practice for human milk banks varies widely within and 
between countries where they are operational (PATH, 2013). Brazil has the world’s largest 
network of human milk banks, with more than 220 that provided B-HM to 170,000 neonates in 
2015 (DeMarchis et al., 2017). The success of Brazil’s program is attributed, in part, to the 
integration of human milk bank systems within a national healthcare policy (Arnold, 2006). In 
contrast, the use of B-HM in U.S. neonatal critical care settings varies by many factors, including 
geographic region, institutional breastfeeding rates, Baby-Friendly Hospital status, and proximity 
to a human milk bank (Perrin, 2018; Perrine & Scanlon, 2013). There is still reluctance among 
healthcare providers in some countries (including the United Kingdom and Ireland) to use B-HM 
despite having operation guidelines because of perceived limited evidence of benefit and 
attitudes related to its acceptability (Modi, 2006). 
 
Prioritizing distribution of B-HM can be a challenge during times of constrained supply. A 
recent study uses an economic model to demonstrate the outcomes in survival and cost-
effectiveness of using different prioritization strategies, which may assist in policy development 
(Taylor, Joolay, Buckle, & Lilford, 2018). It is important to note, however, that B-HM use and 
supply are often not monitored in infant-feeding surveillance systems, which suggests a 
systematic lack of prioritization of B-HM as an important feeding resource. 
 
A content analysis of charitable-giving literature has yielded a proposed framework to support 
promotion of donations to human milk banks that expand and sustain supply (Stevens & Keim, 
2015). Ward et al. (2012) used a quality improvement framework to increase the proportion of 
very small-for-gestational-age (SGA) infants who receive pasteurized B-HM in the first 14 days 
of life. More recently, Brandstetter et al. (2018) put forth a decision tree to assist healthcare 
providers in balancing limited supply of B-HM, prioritization, and supporting continued 
breastfeeding and provision of parents’ own milk. 
 
Family Knowledge, Attitudes, and Perceptions About Human Milk Banking 
 
Despite support by WHO, HMB is not readily accepted everywhere. A 2014 survey of attitudes 
to HMB among Turkish women revealed that a majority of the 350 respondents had never heard 
of HMB, and that religious concerns and social stigma were potential barriers to accessing B-
HM (Gürol, Ozkan, & Celebioğlu, 2014). A more recent survey of 240 Turkish women found 
that although cross-nursing and HMS were considered normative and that 63% had heard of 
HMB, only 23% considered HMB culturally acceptable (Ergin & Uzun, 2018). Mothers in India 
reported being willing to both donate milk and accept B-HM, but many expressed concerns 
about donating milk due to concerns about adequate milk supply or that milk expression may 
weaken their health (Mondkar et al., 2018). Mothers of infants in India who received B-HM cited 
several concerns, including access to B-HM post discharge, religious concerns, fathers’ and 
grandmothers’ attitudes, and general social stigma (Mondkar et al., 2018). In Nigeria, a survey of 
1,235 mothers revealed low awareness of HMB, but high willingness to use B-HM or donate 
milk, conditional on spousal acceptance (Iloh et al., 2018). A higher awareness of HMB was 
associated with younger mothers with higher occupational status, whereas non-Christian mothers 
with lower occupational status were more likely to report requesting payment for donating their 
milk (Iloh et al., 2018). These emerging studies are significant contributions to a greater 
understanding of HMB in diverse sociocultural settings. 
 
Islamic milk kinship is an ancient belief and practice that still has cultural currency among 
Muslim families worldwide (Clarke, 2007; El-Khuffash & Unger, 2012; Ozdemir et al., 2015). 
According to traditional Islamic belief, kinship ties are created when an infant receives milk 
from someone other than their own mother (AlHreashy, 2018; Thorley, 2014). Milk kinships are 
often formed deliberately to forge socially constructed kinship ties to biologically unrelated 
families (Saari & Mohd Yusof, 2015). Studies have found that sharing breastfeeding or 
expressed human milk is more culturally acceptable than HMB in the context of milk kinship for 
several reasons. These reasons include that many banks pool milk from multiple donors prior to 
pasteurization and dispensing; the anonymity of pooled milk and the lack of information 
regarding contributions from a single donor introduce a moral and ethical dilemma for parents of 
babies who might be fed B-HM (al-Naqeeb, Azab, Eliwa, & Mohammed, 2000; Ghaly, 
2012; Shah, 1994; Thorley, 2014). Direct HME with a known donor or donors facilitates 
documentation of the origin of human milk and the relationships created by its consumption 
(AlHreashy, 2018; El-Khuffash & Unger, 2012; Gribble, 2014a; Hsu et al., 2012; Ozdemir et al., 
2015; Thorley, 2012). In the United Kingdom, the HMB community has worked with the 
Muslim Council of Britain (MCB) to offer advice to healthcare providers, families, and religious 
leaders (Williams et al., 2016). 
 
Promotion and Uptake of Human Milk Exchange in Clinical Settings 
 
Healthcare providers’ knowledge, attitudes, and perceptions of HME in hospital settings have 
been the focus of several important studies in recent years. Ethnographic research in the United 
States illustrates how the concept of “safety” of B-HM is culturally constructed and negotiated in 
the language and institutional culture of neonatal intensive care units (NICUs) (Carroll, 2014). 
Bacteria are often leveraged to construct particular conceptualizations of the relative risks or 
benefits of B-HM, as illustrated in a recent critical review of HME in Spain (Romero-Bachiller 
& Santoro, 2018) and in an ethnographic study of B-HM in South Africa (Waltz & Ross, 2016). 
Healthcare providers may work in a NICU that promotes B-HM, even while reporting significant 
gaps in their knowledge of the science behind the recommendations (Carroll & Herrmann, 2012). 
Conversely, HMB implementation may be strongly supported by healthcare providers, but other 
barriers to promoting them may exist within some institutions. For example, a study in India 
found that staffing shortages were a barrier to documenting parents’ informed consent for B-HM, 
and there were other challenges, including inadequate supply of human milk donations, a 
shortage of trained staff to collect milk, and high volumes of wasted milk due to unhygienic 
conditions (Mondkar et al., 2018). 
 
Cross-cultural research on HMB indicates that counseling families on the use of B-HM should 
attend to diverse historical, political, economic, sociocultural, and historical concerns. Social 
issues, such as racism, poverty, and implicit bias, have been identified as barriers to equitable 
uptake of B-HM in the United States (Boundy et al., 2017; Brownell, Lussier, Bielecki, et al., 
2014; Brownell, Lussier, Hagadorn, et al., 2014; Parker et al., 2013; Profit et al., 2017; Riley et 
al., 2016; Sigurdson, Morton, Mitchell, & Profit, 2018). An emerging body of research describes 
the relationship between historical trauma, slavery, and forced wet-nursing among black/African-
American mothers, which not only negatively affect attitudes, perceptions, and initiation of 
breastfeeding within this population but also may influence parents’ attitudes about accepting B-
HM for infants in the NICU (Asiodu & Flaskerud, 2011; Collins, David, Handler, Wall, & 
Andes, 2004; DeVane-Johnson, Giscombe, Ii, Fogel, & Thoyre, 2018; DeVane-Johnson, Woods-
Giscombé, Thoyre, Fogel, & Williams, 2017; LoVerde, Falck, Donohue, & Hussey-Gardener, 
2018; Riley et al., 2016; Street & Lewallen, 2013). 
 
The proportion of infants who receive pasteurized B-HM globally may increase throughout time 
as healthcare providers become more knowledgeable about evidence-based recommendations, 
and as the barriers to parents receiving information about B-HM are removed. Family-centered 
strategies in which a healthcare provider facilitates a culturally sensitive informed consent 
process between a recipient family and donor family, while also fulfilling institutional 
requirements for medical screening of donors, hold promise for ensuring that pooling and 
pasteurizing donor human milk do not present insurmountable barriers to Muslim preterm babies 
receiving life-saving B-HM (al-Naqeeb et al., 2000; Hsu et al., 2012). The integration of cultural 
humility, breastfeeding peer-counseling support, and psychosocial support has also been shown 
to have positive influences on both breastfeeding decisions and mothers’ acceptance of B-HM 
for preterm infants in black/African-American communities in the United States (Asiodu, 
Waters, Dailey, & Lyndon, 2016; Johnson, Kirk, Rosenblum, & Muzik, 2015; Kozhimannil, 
Attanasio, Hardeman, & O’Brien, 2013; Meier, Engstrom, Mingolelli, Miracle, & Kiesling, 
2004; Miracle, Meier, & Bennett, 2004). 
 
There have been recent case studies and reports of emergent shifts in healthcare providers’ 
considerations related to use of unpasteurized S-HM in clinical settings. One report from the 
United States describes two cases in which infants who had complex conditions were not eligible 
to receive B-HM in the hospital and were being fed with S-HM obtained through peer-to-peer 
milk-sharing networks (Barbas, Sussman-Karten, Kamin, & Huh, 2017). The authors of the case 
report note that barriers in access to B-HM in hospital settings often lead parents to bring in S-
HM without disclosing it to healthcare providers. This observation is consistent with research 
that describes how institutional and sociocultural barriers to using B-HM, including stigma and 
lack of support, lead families to avoid disclosing their milk-sharing practices (Martino & Spatz, 
2014; Tomori, Palmquist, & Dowling, 2016). Increased recognition of healthcare providers’ 
ethical responsibility to discuss the relative risks of all infant-feeding alternatives as well as safer 
HMS practices (see Gribble, 2012) has led some hospitals to develop a legal waiver, which 
facilitates greater transparency between hospital staff and patients about the use of S-HM within 
their institution (e.g., Spatz, 2016). 
 
A small qualitative study illustrates the downfalls of attempting to implement a dramatic change 
in protocols for infant feeding in the NICU without providing a strong evidence base for those 
changes (Miller, Fenstermacher, & Buchko, 2018). In this case study, sterilized human milk was 
being implemented in place of pasteurized B-HM in a NICU, and nurses were challenged by the 
lack of available evidence to support its use. In contrast, Sen et al. (2017) describe increased 
uptake of Holder-pasteurized (i.e., heated to 62.5 °C for 30 minutes) B-HM for healthy infants in 
their hospital. A few studies touch on the relationship between partial supplementation with B-
HM and parents’ own lactation outcomes (Arslanoglu et al., 2013; Cassar-Uhl & Liberatos, 
2018; Kair, Flaherman, Newby, & Colaizy, 2015; Kantorowska et al., 2016; Palmquist & 
Doehler, 2014; Parker, Burnham, Mao, Philipp, & Merewood, 2015) and tensions that may arise 
in supplementation with B-HM concomitantly with supporting lactation (Esquerra-Zwiers et al., 
2016). 
 
A recent report presents several case studies of using pasteurized B-HM for feeding orphaned or 
abandoned term infants in South Africa, many of whom were at risk for or had acquired HIV 
perinatally (Reimers, Shenker, Weaver, & Coutsoudis, 2018). This report adds important insights 
to the literature on the clinical outcomes of feeding term infants with B-HM. As HMB expands 
globally, new research that investigates structural and institutional barriers to donor human milk 
in international settings will provide an opportunity to conduct more robust comparative 
sociocultural analyses. 
 
Promoting and Sustaining Donations to Human Milk Banks 
 
Several studies have explored the experiences and motivations of HMB donors. In a small study 
of U.S. donors who had infants in the NICU, becoming a donor was a way of providing hope to 
other babies and families and was often facilitated by nurses (Candelaria, Spatz, & Giordano, 
2018). HMB donors in France, the United States, and Brazil reported being motivated by the 
desire to help others, and having excess milk (Alencar & Seidl, 2009; Azema & Callahan, 
2003; Osbaldiston & Mingle, 2007). Brazilian donors were motivated by the encouragement of 
healthcare providers and knowing the importance of B-HM for infants (Pimenteira Thomaz et 
al., 2008). Hospitals are an important referral for donors in Guatemala, where all NICU mothers 
are asked to donate milk and approximately 70% do (Paynter & Celis-Hecht Mendoza, 2018). A 
study of donors in Spain reported that higher milk volumes were donated by women who had a 
SGA child, started donating at an earlier stage of lactation, and were a prior donor (Sierra-
Colomina et al., 2014). Some mothers come to HMB donation on the death of their infant, and 
one study provides guidance for healthcare workers in hospital settings to support human milk 
donation in the context of bereavement (Carroll et al., 2014). Studies that have explored 
perceptions of HMB among individuals who have shared their milk with a peer shed light on the 
complexity of factors that weigh into decisions about what to do with a surplus of human milk 
(Gribble, 2013; Perrin et al., 2016). 
 
Understanding Practices and Experiences Associated With Human Milk Sharing 
 
HMS, also often referred to as peer-to-peer, informal, casual, and private-arrangement milk 
sharing (PAMS), is another method of HME that has increased during the past decade (Akre, 
Gribble, & Minchin, 2011; O’Sullivan, Geraghty, & Rasmussen, 2018). In HMS, individuals are 
responsible for negotiating the specific terms of the exchange, and S-HM is exchanged without 
payment, although nonmonetary forms of remuneration for donors’ time and efforts are 
sometimes provided (Palmquist & Doehler, 2015). HMS is commonly facilitated by Internet-
based social-networking platforms, but it is also widely facilitated offline via interpersonal 
relationships among family members, friends, and members of local communities. Although 
there are no population-based studies that estimate the prevalence of HMS for infant feeding, 
two recent surveys from the United States indicate that awareness and participation in the 
practice are growing (Keim et al., 2014; O’Sullivan et al., 2018), and a 2018 study of mothers 
with self-reported low milk supply found that nearly one third of respondents had used S-HM, 
not B-HM (Cassar-Uhl & Liberatos, 2018). 
 
A majority of studies of HMS have been conducted in populations of Western, educated, 
industrialized, rich, and democratic (WEIRD) societies (Henrich, Heine, & Norenzayan, 2010). 
Several new studies of the knowledge, attitudes, and perceptions of B-HM in non-WEIRD 
societies, however, touch on attitudes about S-HM as well (Clarke, 2007; Ergin & Uzun, 
2018; Mondkar et al., 2018). In WEIRD societies where HMS has been studied, mothers rely 
heavily on expressing milk to feed their own infants (Boswell-Penc & Boyer, 2007; Boyer, 
2010; Johns, Amir, McLachlan, & Forster, 2016; Labiner-Wolfe & Fein, 2013; Ryan, Team, & 
Alexander, 2013). Milk-sharing donors are typically mothers who were breastfeeding and/or 
expressing milk for their own infants, resulting in a surplus they were able to share (Gribble, 
2014b; Palmquist & Doehler, 2014; Perrin et al., 2016; Reyes-Foster & Carter, 2018; Reyes-
Foster, Carter, & Hinojosa, 2015; Thorley, 2012). S-HM donors in the United States (Palmquist 
& Doehler, 2014; Perrin et al., 2016; Reyes-Foster et al., 2015) are demographically similar to 
Human Milk Banking Association of North America (HMBANA) milk donors in the United 
States (Osbaldiston & Mingle, 2007). 
 
Unresolved breastfeeding challenges and lactation insufficiency are common threads among all 
recent studies of HMS in WEIRD societies (Cassar-Uhl & Liberatos, 2018; Gribble, 
2014a; McCloskey & Karandikar, 2019; O’Sullivan et al., 2018; Palmquist & Doehler, 
2014, 2015; Perrin et al. 2014; Reyes-Foster et al., 2015; Tomori et al., 2016). One cross-
sectional study based on self-reported survey data of parents who used S-HM to feed their 
infants found that rates of preterm birth; C-section births; lower levels of spousal/partner, family, 
and employer support for breastfeeding; and lower levels of pediatrician support for 
breastfeeding were significantly higher among parents seeking milk than those who were sharing 
their milk (Palmquist & Doehler, 2014). Parents whose infants have experienced extreme 
difficulty gaining weight or tolerating infant formula feedings may also be drawn to HMS in the 
absence of other alternatives, such as being able to access or afford B-HM (Cassar-Uhl & 
Liberatos, 2018; Gribble, 2014a; McCloskey & Karandikar, 2019; O’Sullivan et al., 
2018; Palmquist & Doehler, 2015). Mothers seeking S-HM for their infants may rely on one or 
two long-term donors or several different donors (Gribble, 2014a; Palmquist & Doehler, 
2014; Reyes-Foster et al., 2015; Thorley, 2012). 
 
Others who report seeking S-HM include nongestational parents and caregivers (i.e., adoptive 
parents, foster parents, parents by surrogacy, and grandparents), parents of chronically ill infants 
and older children, parents of babies born through surrogacy, and LGBTQ+ parents (Gribble, 
2014a, 2014b; MacDonald et al., 2016; Zizzo, 2009). Lactation insufficiency may be the most 
common factor associated with HMS (Cassar-Uhl & Liberatos, 2018). Mothers, however, report 
sharing expressed milk and cross-nursing as part of shared childcare arrangements with other 
family members or friends, which may have nothing to do with low milk supply or lactation 
difficulties, and more to do with the value and meaning of interpersonal relationships and 
convenience (Gribble, 2018; McCloskey & Karandikar, 2019; Thorley, 2008; Tomori et al., 
2016). 
 
Parents who give and receive S-HM may be exceptional in the ways that they value 
breastfeeding and human milk, and in the ways that they view formula feeding as detrimental to 
infants’ health (Carter, Reyes-Foster, & Carter, 2018; Cassar-Uhl & Liberatos, 2018; Gribble, 
2014a; McCloskey & Karandikar, 2019; O’Sullivan, Geraghty, & Rasmussen, 2016; Perrin et al., 
2016; Tomori et al., 2016). Milk-sharing donors often choose to give their milk directly to a 
recipient family rather than a human milk bank for philosophical or logistical reasons, or because 
they did not meet the eligibility criteria of some human milk banks (Cassidy, 2012b; Gribble, 
2013; Perrin et al., 2016). HMS is not, however, mutually exclusive with donating milk to a 
human milk bank (see Palmquist & Doehler, 2015). A study in which in-depth interviews were 
conducted with milk-sharing donors in the United States found that many individuals were not 
aware that giving milk to a human milk bank was an option because they did not receive 
information about milk bank donation from their healthcare providers (Perrin et al., 2016). 
Similar gaps in awareness about donations to human milk banks have been reported in India 
(Mondkar et al., 2018), Turkey (Ergin & Uzun, 2018; Gürol et al., 2014), and Nigeria (Iloh et al., 
2018). 
 
The practice of anonymously purchasing human milk with no context about the recipient infant 
(see Geraghty et al., 2015; Keim et al., 2013, 2015) has not been described in the social sciences 
literature of HMS for infant feeding (Reyes-Foster & Carter, 2018). In fact, many online HMS 
networks actively monitor their sites for commercial activities, prohibit private purchase and sale 
of human milk within their communities, and operate on social media platforms with registered 
users to avoid anonymous exchange (Cassidy, 2012a; Gribble & Hausman, 2012; Reyes-Foster 
& Carter, 2018). Although individuals who exchange S-HM may be initially unknown to one 
another, it appears common for meaningful relationships to develop, enhancing trust (Carter et 
al., 2018; Gribble, 2018; McCloskey & Karandikar, 2019; O’Sullivan et al., 2016; Reyes-Foster 
et al., 2015; Tomori et al., 2016). 
 
Strategies That Families Use to Navigate the Potential Risks of Human Milk Sharing 
 
Social scientists have been interested in the ways that parents conceptualize the risks and benefits 
of HMS as well as the strategies they use to mitigate potential risks. Studies indicate that parents 
typically weigh the potential risks of S-HM against the risks of feeding their infant with formula 
(Carter et al., 2018) and may actually cite a belief that S-HM is safer than infant formula in their 
decision to use milk acquired from a peer (Cassar-Uhl & Liberatos, 2018). Parents’ risk 
mitigation practices are highly contextual and reflect the nature of their relationship with a 
prospective donor or recipient family (Carter et al., 2018; Gribble, 2014c; O’Sullivan et al., 
2018; Palmquist & Doehler, 2015; Reyes-Foster et al., 2015). Milk-sharing recipients report 
receiving milk primarily via face-to-face deliveries from individuals they have screened, or less 
commonly through shipments from people they know or have screened; both parents giving and 
receiving S-HM use screening practices. In-person exchanges ostensibly mitigate the risks of 
anonymous sharing (Gribble, 2014c; McCloskey & Karandikar, 2018, 2019; O’Sullivan et al., 
2016; Palmquist & Doehler, 2015; Reyes-Foster & Carter, 2018; Reyes-Foster et al., 
2015; Reyes-Foster, Carter, & Hinojosa, 2017). 
 
The extent to which healthcare providers are consulted about HMS activities varies (McCloskey 
& Karandikar, 2019; O’Sullivan et al., 2016; Tomori et al., 2016). Several studies found that 
HMS decisions are made by triangulation of numerous sources of information that does not come 
from healthcare providers. Notably, only 16.7% of users of S-HM in the United States cited 
“pediatrician suggested” as a major contributor to their supplementation choice, whereas 
individuals not participating in milk sharing more frequently relied on pediatrician advice 
(48.3%, p < .001) as an important factor in making supplementation choices (Cassar-Uhl & 
Liberatos, 2018). These findings point to variations in the degree to which HMS is considered a 
practice that requires medical surveillance and oversight. 
 
Parents who are unfamiliar with HMB or HMS have expressed concern about the safety of both 
practices prior to receiving education or counseling about the relative risks and benefits (Ergin & 
Uzun, 2018; Esquerra-Zwiers et al., 2016; Pal, Soontarapornchai, Noble, & Hand, 
2019; Rabinowitz, Kair, Sipsma, Phillipi, & Larson, 2018). Social stigma and proscriptions that 
prevent healthcare providers from providing information about HMS may have unintended 
consequences, including exacerbating mothers’ experiences with stress associated with lactation 
difficulties and parents circumventing disclosure of using S-HM (Barbas et al., 2017; Schafer, 
Ashida, & Palmquist, 2018; Spatz, 2016; Tomori et al., 2016). 
 
Basic Human Milk Science and Implications for Human Milk Exchange 
 
Basic laboratory studies of human milk composition and bioactivity, as well as clinical studies of 
maternal-to-child transmission of disease (MTCT), provide insights into HME. In this section of 
the review, we consider the current state of human milk science and trends in research related to 
(a) potentially harmful microbes and other substances in expressed human milk; (b) 
characteristics of B-HM; (c) characteristics of C-HM; and (d) characteristics of S-HM, including 
HME that is facilitated by healthcare providers. 
 
Potential Pathogenicity of Expressed Human Milk 
 
Viruses. The literature regarding viruses in human milk ranges from reports that have 
documented vertical transmission (i.e., MTCT through breastfeeding); to evidence of viruses 
passing into the milk of an infected individual, with or without evidence of MTCT; and to case 
reports of infants (typically preterm infants) acquiring infection through their mothers’ own 
expressed milk. Those viruses for which MTCT through expressed human milk has been 
confirmed include the human immunodeficiency virus (HIV), human T-lymphotropic virus 
(HTLV) I and II (Ando et al., 2004; Biggar et al., 2006; Li et al., 2004; Moriuchi, Masuzaki, Doi, 
& Katamine, 2013; Rigourd, Meyer, Kieffer, Aubry, & Magny, 2011), cytomegalovirus (CMV) 
(Bardanzellu, Fanos, & Reali, 2018; Capretti et al., 2009; Chiavarini et al., 2011; Dworsky, Yow, 
Stagno, Pass, & Alford, 1983; Josephson et al., 2014; Lanzieri, Dollard, Josephson, Schmid, & 
Bialek, 2013; Maschmann et al., 2006; Novakova et al., 2014; Picaud et al., 2018; Ross, 
Shimamura, & Boppana, 2012), and brucellosis (Al-Eissa, 2012; Arroyo Carrera, López 
Rodríguez, Sapiña, López Lafuente, & Sacristán, 2006; Ceylan, Köstü, Tuncer, Peker, & Kırımi, 
2012). WHO provides guidance on maternal infections that may be contraindicated while 
breastfeeding, as well as guidance regarding minimizing or eliminating the transmission of viral 
infections (WHO, 2003, 2009, 2015a, 2015b). 
 
Pathogenic bacteria. Human milk, once considered sterile, is now understood to contain a 
complex microbiome featuring innate commensal bacteria, viruses, archaea, fungi, and protozoa 
(Jiménez et al., 2015), with considerable diversity in bacterial phylotypes among lactating 
individuals (Fernández et al., 2013; Hunt et al., 2011). There is growing evidence of a 
relationship between the human milk microbiome, human milk oligosaccharides (HMOs), and 
the development of the infant gut microbiome, indicating a critical role for the innate bacteria in 
human milk in normal neonatal immunological development and passive immunity (Cabrera-
Rubio et al., 2018; Gregory et al., 2016; Pannaraj et al., 2017). Staphylococcus aureus has been 
reported to dominate the milk of women with acute mastitis compared to healthy controls 
(Jiménez et al., 2015), but no clear link among mastitis, breastfeeding, and adverse infant 
outcomes has been established. 
 
Beyond the innate commensal microflora found in human milk, exogenous bacteria may be 
introduced during collection and proliferate to levels that may be unsafe for consumption when 
not stored according to recommended guidelines (Academy of Breastfeeding Medicine [ABM], 
2010). There are case reports of bacterial infections in infants resulting from the consumption of 
expressed human milk, which may have been contaminated during collection and handling, or 
due to high bacterial loads associated with mastitis (Table 1). It is important to note that most of 
these reports involved mothers’ own milk given to preterm infants, who are at greater risk for 
infection due to an underdeveloped immune system (Dutta et al., 2015; Kumar et al., 2017). 
 
Table 1. Adverse Outcomes Related to Bacteria Transmitted Through Expressed Human Milk. 
Year Setting Infant Characteristics Type(s) of Milk Pathogen Source Outcomes Reference 
1986 Special care 
nursery 
n/a Maternal and 
donor 
Serratia marcescens Improperly disinfected 
breast pumps in 
hospital 
30 infants colonized, 0 deaths (Gransden, Webster, 
French, & Phillips, 
1986) 
1989 Hospital Preterm (n = 98) during 







Maternal and donor 
milk 
100% of infants exposed to CoN staph; 
64% exposed to gram-negative bacilli; 
41% exposed to S. aureus. No adverse 
events attributed to ingestion of bacteria 
from milk. 
(Law, Urias, 
Lertzman, Robson, & 
Romance, 1989) 
2000 Hospital Triplets born at 26 
weeks of gestation 
Maternal Group B streptococcus Maternal milk Infants treated and recovered (Olver, Bond, Boswell, 
& Watkin, 2000) 
2003 Hospital 1 term; 3 preterm Maternal Group B streptococcus Maternal milk (with and 
without apparent 
mastitis) 
1 death (Kotiw et al., 2003) 






used to thaw and warm 
bottles 
31 infants exposed, 14 infected, and 4 
deaths (all very low birth weight) 
(Gras-Le Guen et al., 
2003) 
2004 NICU Triplets born at 26 
weeks of gestation 
Maternal Methicillin-resistant 
Staphylococcus aureus 
Maternal milk 2 infants exposed, 2 infants infected (Behari, Englund, 
Alcasid, Garcia-
Houchins, & Weber, 
2004) 
2005 NICU Preterm infants ≤ 30 
weeks of gestation (n 
= 3) 
Maternal Group B streptococcus; 
Klebsiella pneumoniae 
Maternal milk 3 infants developed sepsis (Godambe, Shah, & 
Shah, 2005) 
2005 NICU Quadruplets born at 29 
weeks of gestation 
Maternal Methicillin-resistant 
Staphylococcus aureus 
Maternal milk 4 infants exposed, 1 infant died (Gastelum, Dassey, 
Mascola, & Yasuda, 
2005) 
2006 Special care 
nursery 
Preterm infant at 31 
weeks of gestation 
Maternal Group B streptococcus; 
methicillin-resistant 
Staphylococcus aureus 
Maternal milk Recurrent bacteremia (Byrne, Miller, & 
Justus, 2006) 
2007 Hospital Healthy term infant Maternal Group B streptococcus Maternal milk Meningitis and recurrent sepsis (Wang, Chen, Liu, & 
Wang, 2007) 
2010 Hospital Preterm (n = 3) Maternal Klebsiella pneumoniae; 
Escherichia coli 
Maternal milk 3 infections, 1 death (Widger, O’Connell, & 
Stack, 2010) 
2011 NICU < 30 weeks of gestation 
(n = 209) 
Maternal Variety Maternal milk Cultures in milk were not predictive of 
infection in infants 
(Schanler et al., 2011) 
2012 NICU n/a Maternal Klebsiella pneumoniae Maternal milk 58 infants colonized, 1 infected (Rettedal et al., 2012) 
Year Setting Infant Characteristics Type(s) of Milk Pathogen Source Outcomes Reference 
2013 NICU Very low birth weight 
(n = 2) 
Donor Bacillus cereus Gastric feeding tube 
residuals (after 4 hours 
of incubation) 
Infection (Decousser et al., 
2013) 
2013 NICU ≤ 28 weeks of gestation 
(n = 2) 
Maternal Group B streptococcus Maternal milk Sepsis (Davanzo et al., 2013) 
2014 NICU 32 weeks of gestation Maternal Staphylococcus aureus Maternal milk (without 
apparent mastitis) 
Sepsis (Kayıran, Can, 
Kayıran, Ergonul, & 
Gürakan, 2014) 
2016 NICU Preterm infants (n = 5) Shared (healthcare 
provider 
facilitated) 
Escherichia coli Shared raw breast milk 
from Mom A 
5 infants colonized in respiratory tract; 
clinical course not affected by 
colonization 
(Nakamura et al., 
2016) 
2016 Home Healthy term (26 to 65 
days old) 
Maternal Staphylococcus aureus Maternal milk (without 
apparent mastitis) 
Diarrhea (Chen et al., 2016) 
2017 NICU 29 weeks of gestation 
(n = 1) 
Maternal and 
donor 
Cronobacter sakazakii Maternal breast pump Spastic cerebral palsy (Bowen, Wiesenfeld, 
& Kloesz, 2017) 
2018 NICU 27 weeks of gestation 
(n = 1) 
Maternal Cronobacter sakazakii Maternal milk 
attributed to home 
breast pump 
Infant death (McMullan et al., 
2018) 
2018 Hospital Term infant Maternal Group B streptococcus Maternal milk (without 
apparent mastitis) 
Meningitis and recurrent bacteremia (Ueda et al., 2018) 
Note: NICU = Neonatal intensive care unit.
A U.S. population-based survey of breastfeeding mothers who also expressed their milk at home 
found that almost all engaged in recommended practices for milk expression and storage 
(Labiner-Wolfe & Fein, 2013). Although there is a risk of bacterial contamination of milk due to 
storage and handling practices, human milk contains bioactive factors that inhibit bacterial 
growth during storage (Marín et al., 2009; Sosa & Barness, 1987). Studies conducted in NICU 
settings have found no relationship between bacteria levels in mothers’ own milk or presence of 
common pathogens and adverse preterm infant outcomes (Law, Urias, Lertzman, Robson, & 
Romance, 1989; Schanler et al., 2011); therefore, screening and pasteurizing this milk is not a 
typical NICU practice. Until recently, neonatal units in France routinely pasteurized mothers’ 
own milk; however, a 2018 review recommended pasteurization only after cultures indicate the 
presence of pathogenic bacteria, due to evidence of improved growth rates in preterm infants 
receiving raw mothers’ milk (Masson et al., 2018; Montjaux-Régis et al., 2011; Picaud et al., 
2018). Nonetheless, a recent report from the CDC’s Mortality and Morbidity Weekly Report 
traced a Cronobacter sakazakki infection in a preterm infant to a breast pump and home sink, 
indicating that infections from poor hygiene are possible and underscoring the importance of 
proper hygiene for milk expression (Bowen, Wiesenfeld, & Kloesz, 2017). 
 
Exposure to medications and other substances. The accumulation of medications and other 
substances in human milk, and their potential to affect infant health, is influenced by frequency 
of use, molecular weight, dosage, half-life, the volume of milk consumed by the infant, and the 
age of the child (Hale, 2019). Only those bioactive chemical constituents of prescription and 
recreational drugs that are able to pass into the mammary gland may be transmitted through 
human milk. For these reasons, few drugs pose a clinically significant risk to infants during 
breastfeeding or through HME. 
 
WHO identifies the following drugs as possible contraindications to breastfeeding or providing 
expressed milk: sedating psychotherapeutic drugs, opioids, anti-epileptic drugs, radioactive 
iodine-131, excessive use of topical iodine or iodophors, and cytotoxic chemotherapy (WHO, 
2009). It is important to note that opioid medications are commonly prescribed during labor and 
after birth, and in this circumstance, breastfeeding and providing expressed human milk are not 
contraindicated (Martin, Vickers, Landau, & Reece-Stremtan, 2018). Opioid antagonist 
medications (i.e., naltrexone) pass into human milk, and animal studies suggest they may cause 
tumors; however, therapeutic use of methadone and buprenorphine is not contraindicated for 
breastfeeding (WHO, 2014b). Recreational drugs, including nicotine, alcohol, ecstasy, 
amphetamines, cocaine, and other stimulants, are not considered a contraindication to 
breastfeeding one’s own infant (WHO, 2009, 2014b). In most circumstances, WHO recommends 
that mothers with substance use disorders be encouraged to breastfeed (while also being 
supported to cease their substance use) unless the risks clearly outweigh the benefits (WHO, 
2014b). These recommendations were designed for mothers who are breastfeeding their own 
infants, and the risk-to-benefit ratios may differ when considering the uses of human milk within 
different contexts of human milk exchange. Information regarding the safety of maternal drug 
use during lactation is available from a variety of government and nongovernment services 
(Table 2). Research in this area is intensifying, and new information about transmission rates and 
infant outcomes associated with maternal drug use is updated frequently. 
 
Table 2. Online Resources for Information Regarding the Safety of Maternal Drug Use During 
Lactation. 
Source URL 
e-lactancia http://www.e-lactancia.org/  
SickKids MOTHERISK http://www.motherisk.org/ 
The Breastfeeding Network https://www.breastfeedingnetwork.org.uk/detailed-information/drugs-in-breastmilk/  
TOXNET Toxicology Data Network http://toxnet.nlm.nih.gov/  
 
Exposure to environmental contaminants. Environmental contaminants, including heavy metals 
and persistent organic pollutants (POPs) in the soil, air, water supply, and food supply, may be 
measured in human milk. There is limited information, however, regarding both the short-term 
and long-term impact of these exposures on infants’ health (LaKind, Berlin, & Mattison, 
2008; Nickerson, 2006). Fetal exposures in utero and infants’ direct exposures to environmental 
contaminants pose a greater risk as compared with indirect exposure via breastfeeding or human 
milk (Weisstaub & Uauy, 2012); breastfeeding protects against these exposures, and human milk 
contains components that counteract the potential negative effects of environmental exposures 
(Díaz-Gómez et al., 2013; Hausman, 2006; Nickerson, 2006). 
 
Characteristics of Donor Human Milk Obtained Through Human Milk Banks 
 
HMB provides cost-effective means of provisioning safe B-HM for vulnerable preterm infants 
globally (Arslanoglu, Ziegler, Moro, & WAPM Working Group on Nutrition, 2010). In recent 
years, WHO (2008) has issued calls to expand the use of pasteurized B-HM for medically fragile 
infants, because feeding infant formula greatly increases the risk of severe medical complications 
and death in SGA and preterm infants (Quigley, Embleton, & McGuire, 2018; WHO, 2015c). 
Methods of donor selection and screening, and of processing human milk, vary among countries 
that have milk banks (Grøvslien & Grønn, 2009; Omarsdottir, Casper, Akerman, Polberger, & 
Vanpée, 2008; PATH, 2013; Tully, Jones, & Tully, 2001). Human milk banks across the world 
screen and/or conduct serological testing for some or all of the following communicable 
diseases: HIV, hepatitis B and C, syphilis, HTLV I and II, and Creutzfeldt–Jakob disease 
(PATH, 2013). Prospective donors are commonly screened for drug use and recreational 
substance use through behavioral screening only; in other words, B-HM is not routinely tested 
for contamination with pharmaceutical and other drug substances (PATH, 2013). One recent 
study validated the use of a behavioral screening survey to assess donors’ eligibility based on 
self-reported use of caffeine, nicotine, and illegal substances in Spain (Escuder-Vieco et al., 
2014). 
 
There are few scientific reports related to the prevalence of substances in milk that is donated to 
HMB. A small study that analyzed B-HM in Spain found no evidence of illegal drug use, but did 
find evidence of caffeine use and occasional exposure to tobacco smoke (Escuder-Vieco et al., 
2016). Some human milk banks use donor screening that replicates screening of blood donors—
including having had recent tattoos and piercings, a history of incarceration, and living in the 
United Kingdom during the 1980s—despite weak evidence to support the relevance of these 
behaviors to risk reduction in human milk donation. 
 
Pasteurization techniques are regularly used in HMB to reduce the risk of pathogen transmission 
(Israel-Ballard et al., 2007; Naicker et al., 2015); however, heat treatment also compromises the 
nutritional and immunological properties of the milk (Akinbi et al., 2010; Chang et al., 
2013; Marx et al., 2014; O’Connor, Burkle, & Olness, 2001; Peila et al., 2016; Vieira, Soares, 
Pimenta, Abranches, & Moreira, 2011). An emergent line of research examines how different 
types of heat treatment affect human milk composition and bioactivity, with important 
implications for understanding the relationship between B-HM processing and infant outcomes. 
 
Milk that has been pasteurized via the Holder technique has been shown to retain some 
antimicrobial capability (Meng et al., 2016). Flash pasteurization eliminates the bacteria in 
human milk (Naicker et al., 2015), albeit reducing the concentration of milk immunoglobulins 
(Chantry et al., 2009). Heat treating human milk that contains spore-forming bacteria 
(e.g., Bacillus cereus) exacerbates the risk of spore and enterotoxin formation and increases the 
risk of gastrointestinal distress among immunocompromised infants (de Segura et al., 2012). 
Other innovations in pathogen elimination for B-HM, including high-pressure processing, 
microwave pasteurization, and ultraviolet-C irradiation, are currently being studied as methods to 
improve nutrient retention in heat-treated B-HM (Peila et al., 2017). A recent study has explored 
the possibility of introducing a personal microbiome into B-HM using small quantiles of 
mothers’ own milk to offset the reduction of immunologically significant commensal bacteria 
through heat treatment (Cacho et al., 2017). 
 
There are currently no universal HMB standards regarding milk pooling and setting cutoffs for 
acceptable bacteria levels in pre-pasteurized B-HM. For example, (HMBANA (2018) pools milk 
from multiple donors prior to pasteurization, does not define a bacteria threshold for milk to be 
acceptable for donation, but does define standards for dispensing raw donated human milk as 
follows: “Only milk from pools with < 104 CFU/mL of normal skin flora (e.g. coagulase 
negative Staphylococcus diptheroids, Staphylococcus epidermis, Streptococcus viridans) is 
acceptable to dispense raw. The presence of any pathogens is unacceptable” (p. 41). In the 
United Kingdom (National Institute for Health and Care Excellence [NICE], 2010), there are 
pre-pasteurization acceptability thresholds of < 105 CFU/mL, and milk is only pooled from 
single donors. Other HMB networks, including those in India and Australia, also report pre-
pasteurization thresholds for accepting milk at < 105 CFU/mL (Bharadva et al., 2014; Hartmann 
et al., 2007). 
 
Preterm infants fed with Holder-pasteurized B-HM have reduced risk for necrotizing 
enterocolitis (NEC) and improved bronchopulmonary dysplasia compared to those fed infant 
formula but also slower rates of growth (Quigley et al., 2018; Villamor-Martínez et al., 2018). 
Not all human milk banks routinely pasteurize donor milk, particularly when rigorous serological 
and behavioral screening are used. High levels of bacteria, even those thought or known to be of 
potential pathogenicity, have not been correlated with infection in infants (Jiménez et al., 2015). 
A 2004 report from a human milk bank in Oslo, Norway, reported pasteurizing only 10.5% of 
the milk from screened donors, due to either bacteria loads (threshold for pasteurization is 
defined as > 104 CFU/mL) or the presence of specific pathogens (Lindemann, Foshaugen, & 
Lindemann, 2004). Although 62% of the donors in this study were CMV-positive (CMV+), raw 
milk from CMV+ donors only went to infants > 32 weeks gestational age (GA) or > 1500 grams. 
CMV transmission remains clinically contentious, particularly for fragile infants, and a surge of 
recent research aims to provide greater clarity regarding the relative risks and management of 
CMV+ milk for preterm infants (Bardanzellu et al., 2018). 
 
The macronutrient content of milk from individual donors varies significantly (John et al., 
2019; Wojcik, Rechtman, Lee, Montoya, & Medo, 2009). Some factors contributing to this 
variability are well documented, such as changes that occur in the early weeks postpartum as 
lactation is established. In mature milk, the subject effect explains a larger source of variability 
than a time effect for many nutrients and bioactive factors, suggesting the existence of unique 
individualized “milk-prints” that are independent of time (Perrin, Fogleman, Newburg, & Allen, 
2017). This variability among donors may translate into large macronutrient variations in B-
HM. Smith et al. (1984) studied 22 samples of pooled B-HM in the United Kingdom and found a 
fourfold difference in creamatocrit values. Others have reported wide variability in the fat and 
calorie composition of B-HM (de Halleux & Rigo, 2013; Meredith-Dennis et al., 2018; Stoltz 
Sjöström, Ohlund, Tornevi, & Domellöf, 2014). A simulation study of random donors revealed 
that almost one third of pools with four to five donors would not meet expected fat targets of 3.5 
g/dL, indicating the need for more rigorous research into the composition of B-HM and how 
HMB processes may affect the nutrient content (John et al., 2019). Calorie and protein variations 
are of greatest concern to preterm and SGA infants, who face the greatest risks of growth 
faltering and who are fed at prescribed rates instead of ad libitum (Stolzer, 2010). 
 
Characteristics of Commodified Human Milk 
 
There are scant scientific studies that elucidate whether financial compensation affects the 
quality and safety during HME. The few studies that are available, however, draw attention to 
important scientific, clinical, and bioethical issues that pertain to all methods of HME. In one 
study that assessed safety using drug screening, nonhuman protein sources, and milk dilution 
rates, the quality of C-HM procured during a 5-year period by a U.S.-based commercial entity 
differed by dilution rates (14/2060, 0.7% vs. 57/2875, 2.0%) after the introduction of a donor 
remuneration program (Bloom, 2016). It is important to note that the incidence of nonhuman 
protein sources was very low (2/4935, 0.04%) during the entire study period, which may be 
related to the fact that it was communicated to milk suppliers that their milk would be tested. 
Differences in the retention of nutrients in C-HM that may be processed differently than B-HM 
have not been well studied. Some emerging evidence suggests that “shelf-stable” human milk, 
which is processed with retort methods, results in greater reduction in microbial proteins, 
essential amino acids, and vitamins as compared with Holder-pasteurized milk (Lima et al., 
2018; Lima, Wagner-Gillespie, Perrin, & Fogleman, 2017; Meredith-Dennis et al., 2018). 
 
A number of Internet sites host private marketplaces for C-HM. A study of anonymously C-HM 
from the Internet, screened only to exclude sellers who asked about recipient infants, found the 
presence of viruses and pathogenic levels of bacteria; this C-HM was also shipped to a U.S. post 
office box, and lack of care in packaging was evident (Keim et al., 2013, 2015). Discrepancies in 
individuals’ reports of personal tobacco and caffeine use, and the presence of tobacco and 
caffeine metabolites in the samples of anonymously C-HM, were also noted (Geraghty et al., 
2015). Around 10% of the C-HM was found to be adulterated with bovine milk, a rate 250 times 
greater than where milk screening and testing are instituted (Bloom, 2016; Keim et al., 2015). 
Balancing remuneration with potential increased risks of adulteration or dilutions remains a 
significant consideration for commodified and commerce-free HMEs. 
 
Human Milk Obtained Through Sharing and Healthcare Provider–Facilitated Exchanges 
 
In this nascent area of scientific inquiry, there is limited research that describes the 
characteristics of S-HM. Two cross-sectional, survey-based studies relying on self-report of milk 
sharers’ storage and handling practices revealed mixed results on the extent to which individuals 
who are providing S-HM may follow the recommended hygiene practices in the expression of 
milk (Gribble, 2014c; Reyes-Foster et al., 2017). A 2016 case study documented provision of 
raw S-HM in a Japanese hospital where donors were serologically screened for hepatitis B, 
hepatitis C, HTLV I, and HIV. The report noted that five preterm infants had respiratory tract 
colonization of E. coli that was identified during standard weekly surveillance cultures, and it 
was attributed to S-HM from a single donor; however, the infants’ clinical course was not 
affected by this colonization, supporting other findings that the presence of pathogenic bacteria 
in milk is not predictive of outcomes (Law et al., 1989; Nakamura et al., 2016; Schanler et al. 
2011). A study of S-HM and B-HM obtained through commerce-free models found no difference 
in the rates of total aerobic bacterial or coliform growth as compared to raw milk donated to 
human milk banks (Perrin et al., 2018). There were also no observed differences in the 
macronutrient or water content between samples. The contrast between these findings and those 
of Keim et al. (2013, 2015) suggests that when there is an absence of donor screening and 
testing, payment for human milk vastly increases the risk of milk contamination. Whether S-HM 
is subject to intentional adulteration has not yet been studied. 
 
Policy and Position Statements on Human Milk Exchange 
 
Although there is established and widely accepted guidance from health authorities regarding 
HMB and the use of B-HM in clinical settings, particularly in the NICU, the situation for S-HM 
is very different. Since the initiation of Internet-mediated HMS in 2010, at least 21 statements 
regarding the practice of S-HM feeding have been issued by lactation support organizations, 
health ministries and agencies, religious entities, and professional organizations (Table 3). 
Position statements communicate an organization’s commitment to providing a product or 
service that meets a client or patient need in a specific circumstance, and may vary from a brief 
declarative statement of internal policy, to a more ideal evidence-based definition of the 
circumstance, impact on stakeholders relevant to the organization, and description of actions 
appropriate to addressing the circumstance. Policy statements are more formal, comprehensive 
justifications of a position and are intended to guide the target audience and provide operational 
directives in specific circumstances (e.g., American Academy of Family Physicians, 
1995; Ontario Medical Students Association, 2019). Although the impact and audience of 
position and policy statements are often different, each can be analyzed for efficacy on the basis 
of how well they define the problem, are based in evidence, contain solutions, provide action and 
decision guidance, and describe the impact of the position or policy (Weiner, 2005). 
 
Table 3. Summary of Position Statements and Policy Statements for Human Milk Exchange. 
Organization Organization type 





recommendation Nature of problem** 




2018 Hospital and 
home 
Doctors Evidence based Insufficient access to 
human milk 
Agence Nationale de sécurité du 
médicament et des produits de santé 
(AFSSAPS; France) 
National public health 
ministry 
2011 Hospital and 
home 
General public Professional opinion Milk sharing is a high-risk 
behavior 




2015 Home Nurses Evidence based Insufficient access to 
human milk 




2018 (2017) Hospital and 
home 
Doctors Professional opinion Problem not defined 




2018 (2012) Hospital and 
home 
Doctors Professional opinion Milk sharing is a high-risk 
behavior 
Auckland District Health Board 
(ADHB) 
Regional public health 
ministry 
2015 (2012) Home General public Evidence based Insufficient access to 
human milk 




2018 (2014) Home Families and infant-
feeding support 
Limited evidence Insufficient access to 
human milk 





2017 (2014) Hospital and 
home 
Midwives Evidence based Insufficient access to 
human milk 
Breastfeeding USA (BFUSA) Infant-feeding peer 
support 





Evidence based Insufficient access to 
human milk 




2016 Hospital and 
home 
Doctors Limited evidence Problem not defined 
Canadian Paediatric Society (CPS) Professional 
organization—medicine 
2010 Hospital Doctors Professional opinion Problem not defined 
Committee on Nutrition of the 
European Society for Pediatric 




2013 Hospital Doctors Evidence based Problem not defined 






General public Evidence based Milk sharing is a high-risk 
behavior 
Health Canada (HC) National health ministry 2010 Hospital and 
home 
General public Professional opinion Problem not defined 
Health Canada (HC-IU) National health ministry 2014 Home General public Professional opinion Milk sharing is a high-risk 
behavior 
Organization Organization type 





recommendation Nature of problem** 
Human Milk Banking Association of 
North America and European Milk 
Banking Association 
(HMBANA/EMBA) 
Nonprofit organization 2015 Hospital and 
home 
General public Professional opinion Insufficient access to 
human milk 




2015 (2011) Home Families and infant-
feeding support 
providers 
Limited evidence Insufficient access to 
human milk 
Ministry of Health New Zealand 
(HMNZ) 
National public health 
ministry 
2016 Hospital and 
home 
General public Evidence based Insufficient access to 
human milk 
Perinatal Services British Columbia 
(PSBC; Canada) 
Regional public health 
ministry 
2016 Home Care providers and 
families 
Evidence based Insufficient access to 
human milk 
United Kingdom Association for Milk 
Banking (UKAMB) 
Nonprofit organization 2016 Home General public Professional opinion Problem not defined 
United States Food and Drug 
Administration (FDA) 
National public health 
ministry 
2018 (2010) Hospital and 
home 
General public Professional opinion Milk sharing is a high-risk 
behavior 
Waitemata District Health Board 
(New Zealand) 
Regional public health 
ministry 
2017 Hospital General public Limited evidence Insufficient access to 
human milk 
Note: *Hospital refers to infants who are being cared for in a hospital. Home refers to infants who are living outside of the hospital, in most cases presumed to be 
otherwise healthy. **Organization defined the problems associated with milk sharing as predominantly insufficient access to human milk via a parent or milk 
bank (insufficient access to human milk), and milk sharing as inherently a high-risk behavior with respect to the potential harm that can come to the infant 
receiving milk through milk sharing (milk sharing is a high-risk behavior); or it did not define a problem in their statement regarding milk sharing.
Of the 21 statements considered here, more than half independently cite evidence in various 
fields for their recommendations, although the relevance of the cited sources and quality of 
evidence vary highly. Some statements rely on support for their position based on food 
marketing and sales regulation, restrictions on the sale of human tissue, and evidence from 
clinically regulated distribution of human milk in highly controlled trials, all of which are not 
applicable to S-HM in community settings. The remainder rely on consensus statements from 
their own or other organizations or call for prohibition of HMS without context or explanation. 
Four statements do not address HMS but are nonetheless cited by other organizations as the 
foundation of their own position. 
 
Of the statements that defined a problem specific to milk sharing, the problem was framed or 
defined in three ways: (a) barriers in access to human milk; (b) HMS as a high-risk behavior; or 
(c) HMS as a liability for the organization. The statements that framed the central problem as a 
lack of access to human milk (ABM, AAN, ABA, ACM, BFUSA, LLLI, MHNZ, PSBC, ADHB, 
and WDHB) were most likely to be evidence based, to provide perspectives from multiple 
sources, and to include relevant information and resources for risk mitigation. Statements that 
framed milk sharing as an inherently high-risk practice (AFSSAPS, AAP1, HC-IU, 
HMBANA/EMBA, FDA, and FSAI) were more likely to rely on non-peer-reviewed evidence, 
such as professional opinion or non-infant-feeding-related food regulations, and to cite sources 
that were not pertinent to milk sharing. Three statements cited no evidence (HC-IU, 
HMBANA/EMBA, and FDA). Four statements did not define a problem in their statements 
(AAP2, HC, ANSM, and UKAMB did not define a problem). A lack of problem clarity and 
balanced evidence base would limit the efficacy of these policies or position statements to 
communicate solutions and useful perspectives regarding HMS. 
 
Solutions developed within statements fell into three broad philosophical perspectives: (a) 
individual autonomy in decision making; (b) recommendation that individuals should defer to the 
advice of a medical professional; or (c) proscription of HMS under all circumstances. 
Autonomy-focused statements provided pragmatic suggestions for screening donors and 
handling milk safely, and encouraged engagement with a health or lactation professional as a 
consultant (AAN, ABA, BFUSA, MHNZ, PSBC, WDHB, and ADHB). Statements 
recommending deference to medical professionals presumed that individuals would not have the 
knowledge, means, or desire to screen potential donors, handle milk safely, and participate in an 
active discussion of specific benefits and risks for their circumstances. Such statements 
contained fewer overall resources for families and professionals as compared to autonomy-
focused statements, but rather urged deference to medical professional advice (ABM and LLLI). 
Statements among the three solution types describe the common limitations of professional 
knowledge about milk-sharing practices, creating a paradox wherein families are expected to 
defer to professional judgment that is described as lacking from within the professions 
themselves. Proscriptive statements provided no discussion of resources or autonomy, instead 
advising against any form of sharing human milk or endorsing only milk obtained from a formal 
milk bank (AAP1, AAP2, ANSM, FDA, FSAI, HC, HC-IU, HMBANA/EMBA, and UKAMB). 
 
The impact of a policy or position statement is, by design, to influence behavior. Statements that 
addressed intended or potential impact did so to varying degrees of detail and specified three 
potential infant populations: (a) health-fragile or hospitalized infants, (b) otherwise healthy 
infants based in the community, and (c) both health-fragile and otherwise healthy infants. 
Statements regarding health impacts exclusively to health-fragile and hospitalized infants were 
AAP1, AAP2, HMBANA/EMBA, and UKAMB. Otherwise healthy infants’ impacts were 
discussed by statements from ABM, ACM, MHNZ, PSBC, ADHB, and WDHB. Mention of 
both health-fragile and otherwise healthy infants addressed superficially the general need for 
additional consideration for health-fragile infants compared to otherwise healthy infants (AAN, 
LLLI, and ABA). Seven statements provided no distinction between or discussion of differential 
impacts to health-fragile or otherwise healthy infants (ANSM, FDA, HC, HC-IU, 
HMBANA/EMBA, and UKAMB). Overall, there is a lack of consistency in aligning policy and 
position statements to existing evidence to provide practical and immediately accessible risk 
abatement for families participating in HMS. 
 
Future Research Directions 
 
HME is an important research area for the social sciences, basic biological and nutritional 
sciences, clinical sciences, and public health, making it ideal for transdisciplinary collaborations. 
There are several key areas in need of improved evidence that will push the field forward. We 
provide some of our own suggestions, based on our careful reading of the literature and the 




Diverse methods of HME are relevant to how parents feed their infants in societies throughout 
the world. There is a need for improved measures of infant-feeding practices at the population 
level to facilitate more powerful estimates of the prevalence of HME and its association with 
various infant-feeding outcomes. Prospective clinical and epidemiological studies of HME are 
needed to generate high-quality data on infant outcomes. The existing science supports that the 
risks, costs, and benefits of HME for infant feeding are highly context-specific; for example, 
evaluating the tradeoffs between various kinds of infant-feeding methods requires consideration 
of an infant’s age and health status as well as the source(s) of nutrition (whether it is a parent’s 
own milk, infant formula, B-HM, or S-HM). There is growing consensus among studies of HME 
that one means to ensure infant safety is healthcare provider support in informed decision 
making for HME and infant feeding. 
 
Effects of Human Milk Exchange on Infants 
 
Studies are needed that examine the effect of supplementation of breastfed or exclusively human 
milk–fed infants with B-HM, S-HM, or formula on infant outcomes. Moreover, there is a need 
for ways to capture the quality of lactation support in NICU settings that take into account the 
importance of human relationships in individuals’ lactation outcomes and infant-feeding 
decisions during NICU stay and post NICU discharge. 
 
Long-Term Effects of Human Milk Exchange on Milk Donors 
 
Arguably, the effects of HME on infant health, growth, and development are of the highest 
priority; however, milk donation may also have a measurable impact on donors’ own health, 
lactation trajectories, and lactation outcomes. We did not find any studies that have prospectively 
studied the physiological effects of HME on short- and long-term health outcomes of donors. 
Population-based data on the effects of milk expression on lactation outcomes, more generally, 
are needed to begin to map the differential effects of various lactation practices that are used in 
the context of infant feeding. 
 
Improving Human Milk Banking 
 
Rigorous comparative research on HMB practices and infant outcomes is strongly indicated. 
Different human milk banks may use significantly different methods for screening donors, 
compensating donors, processing milk, feeding infants, and providing micro- and macronutrient 
supplementation. Understanding what works in which situations may lead to breakthroughs in 
HMB. New research exploring ways of processing human milk to retain bioactivity and optimize 
nutrient composition has potential to drive new innovations in HMB. 
 
Researchers have begun to examine knowledge and attitudes about HMB and infant feeding, 
including in non-WEIRD contexts. Within many of the new research reports are insights to the 
ways that human milk is valued and diverse sociocultural contexts of HME. In the future, 
implementation studies of HMB are needed to better document and understand the factors that 
shape the acceptability, feasibility, appropriateness, cost-effectiveness, uptake, and fidelity to 
recommended best practices of HMB, particularly in low- and middle-income countries. A social 
ecological perspective to HMB implementation may provide key insight for how to remove 
structural barriers that prevent equitable access to B-HM. Moreover, more ethnographic and 
careful sociocultural study of all forms of HME are needed to better understand contemporary 
practices and inform more robust comparative analyses. 
 
Emerging Models of Human Milk Exchange 
 
We found only a few studies that investigated methods of HME that involved C-HM. This is an 
area of research, particularly within the social sciences, that may provide important insights into 
other economies of human milk that intersect with HMB and HMS but have not yet been 
elucidated. Emergent models of healthcare provider–facilitated milk sharing in community and 
clinical settings are pushing the boundaries of possibility in expanding accessibility to S-HM 
while also using evidence-based practice for donor screening. Future research that evaluates 
these practices by linking them to safety and lactation and infant-feeding outcomes will advance 
the quality of these practices. 
 
Human Milk Exchange in Emergencies 
 
The updated operational guidance for infant feeding in emergencies notes that there is limited 
evidence to inform implementation of HME in emergency response (Angood, 2017). There is a 
significant need to improve the quality of evidence for infant feeding in emergency situations to 
inform coordination and mobilization of donated human milk and S-HM in emergencies. There 
may also be potential for HME to address critical issues for infant feeding in situations where 
there is a high prevalence of infant malnutrition, particularly in the first 6 months of life. 
Innovations in HMB may be complementary to other solutions that are being considered, such as 
new kinds of therapeutic milks, more effective feeding protocols (see Angood et al., 2015), and 
integrated maternal lactation and infant-feeding support in cases of acute malnutrition. 
 
Evidence-Based Policies and Resources 
 
Finally, there is a need for stronger evidence-based guidance related to HME for peer and 
professional lactation supporters. Adherence to infant-feeding advice from lactation and health 
professionals often depends on the family’s perception of applicability to their unique 
circumstances. In circumstances in which advice is not provided in a way that the family feels 
meets their needs, adherence to advice is low, and likelihood of nondisclosure of infant-feeding 
practices is high, potentially complicating or hindering infant and young child care (Heinig et al., 
2006; Weiner, 2005). When a policy statement does not specifically describe the likely outcomes 
of the recommendations within, there is limited potential for addressing potential outcomes or 
generating meaningful practice changes to affect a desired behavior change (Weiner, 2005). 
Effective policies for HME will be strengthened by advances in the social sciences and basic 




Diverse methods of HME are found around the world today. These practices potentially have a 
significant impact on the immediate and long-term health of infants as well as individuals who 
provide their milk. Effects likely vary based on the health of the recipient infant and should be 
considered when making decisions about HME. Emerging information is available to assist 
parents in making informed decisions regarding the relative risks, benefits, and costs of different 
kinds of HME for individual families’ infant-feeding decisions; however, this information is not 
regularly reflected in policies and position statements. There are many areas for new research 
that hold potential for advancing our understanding of HME globally, and for advancing the 
science of human milk, clinical lactation support, and public health. Policies and other official 





The authors wish to express their gratitude to the anonymous reviewers for their time and 
constructive feedback. 
 
Declaration of Conflicting Interests 
 
The authors declared the following potential conflicts of interest with respect to the research, 
authorship, and/or publication of this article: MTP serves on the Board of Directors in an unpaid 









Academy of Breastfeeding Medicine . (2010). ABM Clinical Protocol #8: Human milk storage 
information for home use for full-term infants. Breastfeeding Medicine, 5(3), 127–130. 
doi:10.1089/bfm.2017.29047.aje 
Akinbi, H., Meinzen-Derr, J., Auer, C., Ma, Y., Pullum, D., Kusano, R., … Zimmerly, K. (2010). 
Alterations in the host defense properties of human milk following prolonged storage or 
pasteurization. Journal of Pediatric Gastroenterology and Nutrition, 51(3), 347–352. 
doi:10.1097/MPG.0b013e3181e07f0a 
Akre, J. E., Gribble, K. D., Minchin, M. (2011). Milk sharing: From private practice to public 
pursuit. International Breastfeeding Journal, 6, 8. doi:10.1186/1746-4358-6-8 
Al-Eissa, Y. A. (2012). Brucellosis. In Elzouki, A. Y., Harfi, H. A., Nazer, H., Oh, W., 
Stapleton, F. B., Whitley, R. J. (Eds.), Textbook of clinical pediatrics (pp. 961–966). 
Berlin, Germany: Springer. 
Alencar, L. C. E., de, Seidl, E. M. F. (2009). Breast milk donation: Women’s donor experience. 
Revista de Saúde Pública, 43(1), 70–77. doi:10.1590/S0034-89102009000100009 
AlHreashy, F. A. (2018). Non-maternal nursing in the Muslim community: A health perspective 
review. Journal of Clinical Neonatology, 7(4), 191. doi:10.4103/jcn.JCN_55_18 
al-Naqeeb, N. A., Azab, A., Eliwa, M. S., Mohammed, B. Y. (2000). The introduction of breast 
milk donation in a Muslim country. Journal of Human Lactation, 16(4), 346–350. 
doi:10.1177/089033440001600412 
American Academy of Family Physicians (AAFP) . (1995). AAFP definitions for policy 
statement, position paper, and discussion paper. Retrieved from 
https://www.aafp.org/about/policies/all/policy-definitions.html  
Ando, Y., Ekuni, Y., Matsumoto, Y., Nakano, S., Saito, K., Kakimoto, K., … Toyama, T. 
(2004). Long-term serological outcome of infants who received frozen-thawed milk from 
human T-lymphotropic virus type-I positive mothers. Journal of Obstetrics and 
Gynaecology Research, 30(6), 436–438. doi:10.1111/j.1447-0756.2004.00227.x 
Angood, C. (2017). Operational Guidance on Infant Feeding in Emergencies (OG-IFE) (Version 
3.0). Emergency Nutrition Network. Retrieved from 
http://www.ennonline.net/operationalguidance-v3-2017  
Angood, C., McGrath, M., Mehta, S., Mwangome, M., Lung’aho, M., Roberfroid, D., … MAMI 
Working Group Collaborators . (2015). Research priorities to improve the management 
of acute malnutrition in infants aged less than six months (MAMI). PLoS Medicine, 
12(4), e1001812. doi:10.1371/journal.pmed.1001812 
Arnold, L. D. (2006). Global health policies that support the use of banked donor human milk: A 
human rights issue. International Breastfeeding Journal, 1, 26. doi:10.1186/1746-4358-1-
26 
Arroyo Carrera, I., López Rodríguez, M. J., Sapiña, A. M., López Lafuente, A., Sacristán, A. R. 
B. (2006). Probable transmission of brucellosis by breast milk. Journal of Tropical 
Pediatrics, 52(5), 380–381. doi:10.1093/tropej/fml029 
Arslanoglu, S., Moro, G. E., Bellù, R., Turoli, D., De Nisi, G., Tonetto, P., Bertino, E. (2013). 
Presence of human milk bank is associated with elevated rate of exclusive breastfeeding 
in VLBW infants. Journal of Perinatal Medicine, 41(2), 129–131. doi:10.1515/jpm-2012-
0196 
Arslanoglu, S., Ziegler, E. E., Moro, G. E., & WAPM (World Association of Perinatal Medicine) 
Working Group on Nutrition . (2010). Donor human milk in preterm infant feeding: 
evidence and recommendations. Journal of Perinatal Medicine, 38(4), 347–351. 
doi:10.1515/JPM.2010.064 
Asiodu, I. V., Flaskerud, J. H. (2011). Got milk? A look at breastfeeding from an African 
American perspective. Issues in Mental Health Nursing, 32(8), 544–546. 
doi:10.3109/01612840.2010.544842 
Asiodu, I. V., Waters, C. M., Dailey, D. E., Lyndon, A. (2016). Infant feeding decision-making 
and the influences of social support persons among first-time African American mothers. 
Maternal and Child Health Journal 21(4), 863–872. doi:10.1007/s10995-016-2167-x 
Azema, E., Callahan, S. (2003). Breast milk donors in France: A portrait of the typical donor and 
the utility of milk banking in the French breastfeeding context. Journal of Human 
Lactation, 19(2), 199–202. 
Barbas, K. H., Sussman-Karten, K., Kamin, D., Huh, S. Y. (2017). Unpasteurized shared human 
milk use in pediatric inpatients: Health and ethical implications. Hospital Pediatrics, 7(6), 
352–356. doi:10.1542/hpeds.2016-0178 
Bardanzellu, F., Fanos, V., Reali, A. (2018). Human breast milk-acquired cytomegalovirus 
infection: Certainties, doubts and perspectives. Current Pediatric Reviews, 15, 30–41. 
doi:10.2174/1573396315666181126105812 
Behari, P., Englund, J., Alcasid, G., Garcia-Houchins, S., Weber, S. G. (2004). Transmission of 
methicillin-resistant Staphylococcus aureus to preterm infants through breast milk. 
Infection Control and Hospital Epidemiology, 25(9), 778–780. doi:10.1086/502476 
Bharadva, K., Mishra, S., Mukhopadhyay, K., Yadav, B., Agarwal, R. K., Kumar, V. (2014). 
Human milk banking guidelines. Indian Pediatrics, 51(6), 469–474. 
Biggar, R. J., Ng, J., Kim, N., Hisada, M., Li, H.-C., Cranston, B., … Maloney, E. M. (2006). 
Human leukocyte antigen concordance and the transmission risk via breast-feeding of 
human T cell lymphotropic virus type I. Journal of Infectious Diseases, 193(2), 277–282. 
doi:10.1086/498910 
Bloom, B.T. (2016). Safety of donor milk: A brief report. Journal of Perinatology. 36(5), 392–
393. doi:10.1038/jp.2015.207 
Bode, L. (2012). Human milk oligosaccharides: Every baby needs a sugar mama. Glycobiology, 
22(9), 1147–1162. doi:10.1093/glycob/cws074 
Bode, L. (2018). Human milk oligosaccharides in the prevention of necrotizing enterocolitis: A 
journey from in vitro and in vivo models to mother-infant cohort studies. Frontiers in 
Pediatrics, 6. doi:10.3389/fped.2018.00385 
Boswell-Penc, M., Boyer, K. (2007). Expressing anxiety? Breast pump usage in American wage 
workplaces. Gender, Place & Culture: A Journal of Feminist Geography, 14(5), 551–567. 
doi:10.1080/09663690701562248 
Boundy, E. O., Perrine, C. G., Nelson, J. M., Hamner, H. C. (2017). Disparities in hospital-
reported breast milk use in neonatal intensive care units—United States, 2015. Morbidity 
and Mortality Weekly Report, 66(48), 1313–1317. doi:10.15585/mmwr.mm6648a1 
Bowen, A., Wiesenfeld, H., Kloesz, J. (2017). Notes from the field: Cronobacter sakazakii 
infection associated with feeding extrinsically contaminated expressed human milk to a 
premature infant—Pennsylvania, 2016, 761–762. U.S. Centers for Disease Control and 
Prevention. Retrieved from https://www.cdc.gov/mmwr/volumes/66/wr/mm6628a5.htm  
Boyer, K. (2010). Of care and commodities: Breast milk and the new politics of mobile 
biosubstances. Progress in Human Geography, 34(1), 5–20. 
doi:10.1177/0309132509105003 
Brandstetter, S., Mansen, K., DeMarchis, A., Nguyen Quyhn, N., Engmann, C., Israel-Ballard, 
K. (2018). A decision tree for donor human milk: An example tool to protect, promote, 
and support breastfeeding. Frontiers in Pediatrics, 6. doi:10.3389/fped.2018.00324 
Breakey, A. A., Hinde, K., Valeggia, C. R., Sinofsky, A., Ellison, P. T. (2015). Illness in 
breastfeeding infants relates to concentration of lactoferrin and secretory immunoglobulin 
A in mother’s milk. Evolution, Medicine, and Public Health, 2015(1), 21–31. 
doi:10.1093/emph/eov002 
Brownell, E. A., Lussier, M. M., Bielecki, D., Proulx, T. A., Esposito, P., Briere, C.-E., … 
Hagadorn, J. I. (2014). Patterns and predictors of donor human milk non-consent in the 
neonatal ICU. Breastfeeding Medicine, 9(8), 393–397. doi:10.1089/bfm.2014.0044 
Brownell, E. A., Lussier, M. M., Hagadorn, J. I., McGrath, J. M., Marinelli, K. A., Herson, V. C. 
(2014). Independent predictors of human milk receipt at neonatal intensive care unit 
discharge. American Journal of Perinatology, 31(10), 891–898. doi:10.1055/s-0033-
1363500 
Byrne, P. A., Miller, C., Justus, K. (2006). Neonatal group B streptococcal infection related to 
breast milk. Breastfeeding Medicine, 1(4), 263–270. doi:10.1089/bfm.2006.1.263 
Cabrera-Rubio, R., Kunz, C., Rudloff, S., Garcia-Mantrana, I., Crehuá-Gaudiza, E., Martinez-
Costa, C., Collado, M. C. (2018). Association of maternal secretor status and human milk 
oligosaccharides with milk microbiota: An observational pilot study. Journal of Pediatric 
Gastroenterology and Nutrition, 68(2), 256–263. doi:10.1097/MPG.0000000000002216 
Cacho, N. T., Harrison, N. A., Parker, L. A., Padgett, K. A., Lemas, D. J., Marcial, G. E., … 
Lorca, G. L. (2017). Personalization of the microbiota of donor human milk with 
mother’s own milk. Frontiers in Microbiology, 8. doi:10.3389/fmicb.2017.01470 
Candelaria, L. M., Spatz, D. L., Giordano, N. (2018). Experiences of women who donated 
human milk. Journal of Obstetric, Gynecologic, and Neonatal Nursing, 47(4), 556–563. 
doi:10.1016/j.jogn.2017.12.007 
Capretti, M. G., Lanari, M., Lazzarotto, T., Gabrielli, L., Pignatelli, S., Corvaglia, L., … 
Faldella, G. (2009). Very low birth weight infants born to cytomegalovirus-seropositive 
mothers fed with their mother’s milk: A prospective study. Journal of Pediatrics, 154(6), 
842–848. doi:10.1016/j.jpeds.2008.12.046 
Carroll, K. E. (2014). Body dirt or liquid gold? How the “safety” of donated breastmilk is 
constructed for use in neonatal intensive care. Social Studies of Science, 44(3), 466–485. 
doi:10.1177/0306312714521705 
Carroll, K. E., Herrmann, K. (2012). Introducing donor human milk to the NICU: Lessons for 
Australia. Breastfeeding Review, 20(3), 19–26. 
https://www.ncbi.nlm.nih.gov/pubmed/23330447  
Carroll, K. E., Lenne, B. S., McEgan, K., Opie, G., Amir, L. H., Bredemeyer, S., … Polverino, J. 
(2014). Breast milk donation after neonatal death in Australia: A report. International 
Breastfeeding Journal, 9(1), 23. doi:10.1186/s13006-014-0023-4 
Carter, S. K., Reyes-Foster, B. M., Carter, J. S. (2018). “Breast is best, donor next”: Peer 
breastmilk sharing in contemporary western motherhood. Sociological Inquiry, 88(4), 
673–695. doi:10.1111/soin.12227 
Cassar-Uhl, D., Liberatos, P. (2018). Use of shared milk among breastfeeding mothers with 
lactation insufficiency. Maternal & Child Nutrition, 14(S6), e12594. 
doi:10.1111/mcn.12594 
Cassidy, T. M. (2012a). Making “milky matches”: Globalization, maternal trust, and “lactivist” 
online networking. Journal of the Motherhood Initiative, 3(1), 226–240. 
https://jarm.journals.yorku.ca/index.php/jarm/article/view/36327  
Cassidy, T. M. (2012b). Mothers, milk, and money: Maternal corporeal generosity, social 
psychological trust, and value in human milk exchange. Journal of the Motherhood 
Initiative, 3(1), 96–111. https://jarm.journals.yorku.ca/index.php/jarm/article/view/35341  
Cassidy, T. M., Dowling, S., Mahon, B. P., Dykes, F. C. (2018). Exchanging breastmilk: 
Introduction. Maternal & Child Nutrition, 14(S6), e12748. doi:10.1111/mcn.12748 
Castilho, S. D., Barros Filho, A. A. (2010). The history of infant nutrition. Jornal De Pediatria, 
86(3), 179–188. doi:10.2223/JPED.1984 
Ceylan, A., Köstü, M., Tuncer, O., Peker, E., Kırımi, E. (2012). Neonatal brucellosis and breast 
milk. Indian Journal of Pediatrics, 79(3), 389–391. doi:10.1007/s12098-011-0581-z 
Chang, J.-C., Chen, C.-H., Fang, L.-J., Tsai, C.-R., Chang, Y.-C., Wang, T.-M. (2013). Influence 
of prolonged storage process, pasteurization, and heat treatment on biologically-active 
human milk proteins. Pediatrics and Neonatology, 54(6), 360–366. 
doi:10.1016/j.pedneo.2013.03.018 
Chantry, C. J., Israel-Ballard, K., Moldoveanu, Z., Peerson, J., Coutsoudis, A., Sibeko, L., 
Abrams, B. (2009). Effect of flash-heat treatment on immunoglobulins in breast milk. 
Journal of Acquired Immune Deficiency Syndromes (1999), 51(3), 264–267. 
doi:10.1097/QAI.0b013e3181aa12f2 
Chen, Z., Pan, W.-G., Xian, W.-Y., Cheng, H., Zheng, J.-X., Hu, Q.-H., … Deng, Q.-W. (2016). 
Identification of infantile diarrhea caused by breast milk-transmitted Staphylococcus 
aureus infection. Current Microbiology, 73(4), 498–502. doi:10.1007/s00284-016-1088-7 
Chiavarini, M., Bragetti, P., Sensini, A., Cenci, E., Castronari, R., Rossi, M. J., … Minelli, L. 
(2011). Breastfeeding and transmission of cytomegalovirus to preterm infants: Case 
report and kinetic of CMV-DNA in breast milk. Italian Journal of Pediatrics, 37, 6. 
doi:10.1186/1824-7288-37-6 
Clarke, M. (2007). The modernity of milk kinship. Social Anthropology, 15(3), 287–304. 
doi:10.1111/j.0964-0282.2007.00022.x 
Collins, J. W., David, R. J., Handler, A., Wall, S., Andes, S. (2004). Very low birthweight in 
African American infants: The role of maternal exposure to interpersonal racial 
discrimination. American Journal of Public Health, 94(12), 2132–2138. 
https://www.ncbi.nlm.nih.gov/pubmed/15569965  
Cowling, C., Machado, M. H. P. T., Paton, D., West, E. (2017). Mothering slaves: Comparative 
perspectives on motherhood, childlessness, and the care of children in Atlantic slave 
societies. Slavery & Abolition, 38(2), 223–231. doi:10.1080/0144039X.2017.1316959 
Davanzo, R., De Cunto, A., Travan, L., Bacolla, G., Creti, R., Demarini, S. (2013). To feed or 
not to feed? Case presentation and best practice guidance for human milk feeding and 
group B streptococcus in developed countries. Journal of Human Lactation, 29(4), 452–
457. doi:10.1177/0890334413480427 
Decousser, J.-W., Ramarao, N., Duport, C., Dorval, M., Bourgeois-Nicolaos, N., Guinebretière, 
M.-H., … Doucet-Populaire, F. (2013). Bacillus cereus and severe intestinal infections in 
preterm neonates: Putative role of pooled breast milk. American Journal of Infection 
Control, 41(10), 918–921. doi:10.1016/j.ajic.2013.01.043 
de Halleux, V., Rigo, J. (2013). Variability in human milk composition: benefit of individualized 
fortification in very-low-birth-weight infants. American Journal of Clinical Nutrition, 
98(2): 529S–535S. doi:10.3945/ajcn.112.042689 
DeMarchis, A., Israel-Ballard, K., Mansen, K. A., Engmann, C. (2017). Establishing an 
integrated human milk banking approach to strengthen newborn care. Journal of 
Perinatology, 37(5), 469–474. doi:10.1038/jp.2016.198 
de Segura, A. G., Escuder, D., Montilla, A., Bustos, G., Pallás, C., Fernández, L., Rodríguez, J. 
M. (2012). Heating-induced bacteriological and biochemical modifications in human 
donor milk after holder pasteurisation. Journal of Pediatric Gastroenterology and 
Nutrition, 54(2), 197–203. doi:10.1097/MPG.0b013e318235d50d 
DeVane-Johnson, S., Giscombe, C. W., Ii, R. W., Fogel, C., Thoyre, S. (2018). A qualitative 
study of social, cultural, and historical influences on African American women’s infant-
feeding practices. Journal of Perinatal Education, 27(2), 71–85. doi:10.1891/1058-
1243.27.2.71 
DeVane-Johnson, S., Woods-Giscombé, C., Thoyre, S., Fogel, C., Williams, R. (2017). 
Integrative literature review of factors related to breastfeeding in African American 
women: Evidence for a potential paradigm shift. Journal of Human Lactation, 33(2), 
435–447. doi:10.1177/0890334417693209 
Díaz-Gómez, N. M., Ares, S., Hernández-Aguilar, M. T., Ortega-García, J. A., Paricio-Talayero, 
J. M., Landa-Rivera, L., & Comité de Lactancia Materna de la Asociación Española de 
Pediatría . (2013). [Chemical pollution and breast milk: Taking positions]. Anales De 
Pediatría (Barcelona, Spain: 2003), 79(6), 391.e1–e5. doi:10.1016/j.anpedi.2013.04.004 
Dutta, S., Singh, B., Chessell, L., Wilson, J., Janes, M., McDonald, K., … Fusch, C. (2015). 
Guidelines for feeding very low birth weight infants. Nutrients, 7(1), 423–442. 
doi:10.3390/nu7010423 
Dworsky, M., Yow, M., Stagno, S., Pass, R. F., Alford, C. (1983). Cytomegalovirus infection of 
breast milk and transmission in infancy. Pediatrics, 72(3), 295–299. 
https://www.ncbi.nlm.nih.gov/pubmed/15569965  
El-Khuffash, A., Unger, S. (2012). The concept of milk kinship in Islam: Issues raised when 
offering preterm infants of Muslim families donor human milk. Journal of Human 
Lactation, 28(2), 125–127. doi:10.1177/0890334411434803 
Ergin, A., Uzun, S. U. (2018). Turkish women’s knowledge, attitudes, and behaviors on wet-
nursing, milk sharing and human milk banking. Maternal and Child Health Journal, 
22(4), 454–460. doi:10.1007/s10995-018-2433-1 
Escuder-Vieco, D., Garcia-Algar, Ó., Joya, X., Marchei, E., Pichini, S., Pacifici, R., Pallás-
Alonso, C. R. (2016). Breast milk and hair testing to detect illegal drugs, nicotine, and 
caffeine in donors to a human milk bank. Journal of Human Lactation, 32(3), 542–545. 
doi:10.1177/0890334416648110 
Escuder-Vieco, D., Garcia-Algar, Ó., Pichini, S., Pacifici, R., García-Lara, N. R., Pallás-Alonso, 
C. R. (2014). Validation of a screening questionnaire for a human milk bank to determine 
the presence of illegal drugs, nicotine, and caffeine. Journal of Pediatrics, 164(4), 811–
814. doi:10.1016/j.jpeds.2013.11.043 
Esquerra-Zwiers, A., Rossman, B., Meier, P., Engstrom, J., Janes, J., Patel, A. (2016). “It’s 
somebody else’s milk”: Unraveling the tension in mothers of preterm infants who provide 
consent for pasteurized donor human milk. Journal of Human Lactation, 32(1), 95–102. 
doi:10.1177/0890334415617939 
Fentiman, L. C. (2009). Marketing mothers’ milk: The commodification of breastfeeding and the 
new markets for breast milk and infant formula. Nevada Law Journal, 10(29), 29–81. 
Retrieved from https://scholars.law.unlv.edu/nlj/vol10/iss1/3/  
Fernández, L., Langa, S., Martín, V., Maldonado, A., Jiménez, E., Martín, R., Rodríguez, J. M. 
(2013). The human milk microbiota: Origin and potential roles in health and disease. 
Pharmacological Research, 69(1), 1–10. doi:10.1016/j.phrs.2012.09.001 
Fildes, V. (1988). Wet nursing: A history from antiquity to the present. Oxford, UK: Basil 
Blackwell. 
Gastelum, D. T., Dassey, D., Mascola, L., Yasuda, L. M. (2005). Transmission of community-
associated methicillin-resistant Staphylococcus aureus from breast milk in the neonatal 
intensive care unit. Pediatric Infectious Disease Journal, 24(12), 1122–1124. 
Geraghty, S. R., McNamara, K., Kwiek, J. J., Rogers, L., Klebanoff, M. A., Augustine, M., 
Keim, S. A. (2015). Tobacco metabolites and caffeine in human milk purchased via the 
Internet. Breastfeeding Medicine, 10(9), 419–424. doi:10.1089/bfm.2015.0096 
Ghaly, M. (2012). Milk banks through the lens of Muslim scholars: One text in two contexts. 
Bioethics, 26(3), 117–127. doi:10.1111/j.1467-8519.2010.01844.x 
Godambe, S., Shah, P. S., Shah, V. (2005). Breast milk as a source of late onset neonatal sepsis. 
Pediatric Infectious Disease Journal, 24(4), 381–382. 
https://www.ncbi.nlm.nih.gov/pubmed/15818304  
Golden, J. (2001). A social history of wet nursing in America: From breast to bottle. Columbus, 
OH: Ohio State University Press. 
Gransden, W. R., Webster, M., French, G. L., Phillips, I. (1986). An outbreak of Serratia 
marcescens transmitted by contaminated breast pumps in a special care baby unit. Journal 
of Hospital Infection, 7(2), 149–154. https://www.ncbi.nlm.nih.gov/pubmed/2871077 
Gras-Le Guen, C., Lepelletier, D., Debillon, T., Gournay, V., Espaze, E., Roze, J. C. (2003). 
Contamination of a milk bank pasteuriser causing a Pseudomonas aeruginosa outbreak in 
a neonatal intensive care unit. Archives of Disease in Childhood. Fetal and Neonatal 
Edition, 88(5), F434–F435. https://www.ncbi.nlm.nih.gov/pubmed/12937053  
Gregory, K. E., Samuel, B. S., Houghteling, P., Shan, G., Ausubel, F. M., Sadreyev, R. I., 
Walker, W. A. (2016). Influence of maternal breast milk ingestion on acquisition of the 
intestinal microbiome in preterm infants. Microbiome, 4(1), 68. doi:10.1186/s40168-016-
0214-x 
Gribble, K. D. (2012). Biomedical ethics and peer-to-peer milk sharing. Clinical Lactation, 3(3), 
109–112. doi:10.1891/215805312807022941 
Gribble, K. D. (2013). Peer-to-peer milk donors’ and recipients’ experiences and perceptions of 
donor milk banks. Journal of Obstetric and Neonatal Nursing, 42(4), 451–461. 
doi:10.1111/1552-6909.12220 
Gribble, K. D. (2014a). “A better alternative”: Why women use peer-to-peer shared milk. 
Breastfeeding Review, 22(1), 11–21. https://www.ncbi.nlm.nih.gov/pubmed/24804519 
Gribble, K. D. (2014b). “I’m happy to be able to help”: Why women donate milk to a peer via 
Internet-based milk sharing networks. Breastfeeding Medicine, 9(5), 251–256. 
doi:10.1089/bfm.2014.0009 
Gribble, K. D. (2014c). Perception and management of risk in Internet-based peer-to-peer milk-
sharing. Early Child Development and Care, 184(1), 84–98. 
doi:10.1080/03004430.2013.772994 
Gribble, K. D. (2018). “Someone’s generosity has formed a bond between us”: Interpersonal 
relationships in Internet-facilitated peer-to-peer milk sharing. Maternal & Child 
Nutrition, 14(S6), e12575. doi:10.1111/mcn.12575 
Gribble, K. D., Hausman, B. L. (2012). Milk sharing and formula feeding: Infant feeding risks in 
comparative perspective? Australasian Medical Journal, 5(5), 275–283. 
doi:10.4066/AMJ.2012.1222 
Grøvslien, A. H., Grønn, M. (2009). Donor milk banking and breastfeeding in Norway. Journal 
of Human Lactation, 25(2), 206–210. doi:10.1177/0890334409333425 
Gürol, A., Ozkan, H., Celebioğlu, A. (2014). Turkish women’s knowledge and views regarding 
mother’s milk banking. Collegian (Royal College of Nursing, Australia), 21(3), 239–244. 
https://www.ncbi.nlm.nih.gov/pubmed/25632719  
Hale, T. W. (2019). Medications in mothers’ milk. New York, NY: Springer. 
Harrison, L. (2018). Milk money: Race, gender, and breast milk “donation.” Signs: Journal of 
Women in Culture and Society, 44(2), 281–306. doi:10.1086/699339 
Hartmann, B. T., Pang, W. W., Keil, A. D., Hartmann, P. E., Simmer, K., & Australian Neonatal 
Clinical Care Unit . (2007). Best practice guidelines for the operation of a donor human 
milk bank in an Australian NICU. Early Human Development, 83(10), 667–673. 
doi:10.1016/j.earlhumdev.2007.07.012 
Hausman, B. L. (2006). Contamination and contagion: Environmental toxins, HIV/AIDS, and 
the problem of the maternal body. Hypatia, 21(1), 137–156. doi:10.1111/j.1527-
2001.2006.tb00969.x 
Heinig, M. J., Follett, J. R., Ishii, K. D., Kavanagh-Prochaska, K., Cohen, R., Panchula, J. 
(2006). Barriers to compliance with infant-feeding recommendations among low-income 
women. Journal of Human Lactation, 22(1), 27–38. doi:10.1177/0890334405284333 
Henrich, J., Heine, S. J., Norenzayan, A. (2010). The weirdest people in the world? Behavioral 
and Brain Sciences, 33(2–3), 61–83. doi:10.1017/S0140525X0999152X 
Hettinga, K., van Valenberg, H., de Vries, S., Boeren, S., van Hooijdonk, T., van Arendonk, J., 
Vervoort, J. (2011). The host defense proteome of human and bovine milk. PLoS One, 
6(4), e19433. doi:10.1371/journal.pone.0019433 
Hewlett, B. S., Winn, S. (2014). Allomaternal nursing in humans. Current Anthropology, 55(2), 
200–229. doi:10.1086/675657 
Hinde, K., Milligan, L. A. (2011). Primate milk: Proximate mechanisms and ultimate 
perspectives. Evolutionary Anthropology, 20(1), 9–23. doi:10.1002/evan.20289 
Human Milk Banking Association of North America (HMBANA) . (2018). HMBANA 
guidelines 2018. Fort Worth, TX: Author. 
Hrdy, S. B. (1992). Fitness tradeoffs in the history and evolution of delegated mothering with 
special reference to wet-nursing, abandonment, and infanticide. Ethology and 
Sociobiology, 13(5), 409–442. doi:10.1016/0162-3095(92)90011-R 
Hsu, H.-T., Fong, T.-V., Hassan, N. M., Wong, H.-L., Rai, J. K., Khalid, Z. (2012). Human milk 
donation is an alternative to human milk bank. Breastfeeding Medicine, 7(2), 118–122. 
doi:10.1089/bfm.2011.0006 
Hunt, K. M., Foster, J. A., Forney, L. J., Schütte, U. M. E., Beck, D. L., Abdo, Z., … McGuire, 
M. A. (2011). Characterization of the diversity and temporal stability of bacterial 
communities in human milk. PLoS One, 6(6), e21313. doi:10.1371/journal.pone.0021313 
Iloh, K. K., Osuorah, C. D., Ndu, I. K., Asinobi, I. N., Obumneme-Anyim, I. N., Ezeudu, C. E., 
… Obu, H. U. (2018). Perception of donor breast milk and determinants of its 
acceptability among mothers in a developing community: A cross-sectional multi-center 
study in south-east Nigeria. International Breastfeeding Journal, 13, 47. 
doi:10.1186/s13006-018-0189-2 
Israel-Ballard, K. (2018). Strengthening systems to ensure all infants receive human milk: 
Integrating human milk banking into newborn care and nutrition programming. 
Breastfeeding Medicine, 13(8), 524–526. doi:10.1089/bfm.2018.0133 
Israel-Ballard, K., Donovan, R., Chantry, C., Coutsoudis, A., Sheppard, H., Sibeko, L., Abrams, 
B. (2007). Flash-heat inactivation of HIV-1 in human milk: A potential method to reduce 
postnatal transmission in developing countries. Journal of Acquired Immune Deficiency 
Syndromes (1999), 45(3), 318–323. doi:10.1097/QAI.0b013e318074eeca 
Jiménez, E., de Andrés, J., Manrique, M., Pareja-Tobes, P., Tobes, R., Martínez-Blanch, J. F., … 
Rodríguez, J. M. (2015). Metagenomic analysis of milk of healthy and mastitis-suffering 
women. Journal of Human Lactation, 31(3), 406-415. doi:10.1177/0890334415585078 
John, A., Sun, R., Maillart, L., Schaefer, A., Spence, E. H., Perrin, M. T. (2019). Macronutrient 
variability in human milk from donors to a milk bank: Implications for feeding preterm 
infants. PLoS One, 14(1), e0210610. doi:10.1371/journal.pone.0210610 
Johns, H. M., Amir, L. H., McLachlan, H. L., Forster, D. A. (2016). Breast pump use amongst 
mothers of healthy term infants in Melbourne, Australia: A prospective cohort study. 
Midwifery, 33, 82–89. doi:10.1016/j.midw.2015.10.009 
Johnson, A., Kirk, R., Rosenblum, K. L., Muzik, M. (2015). Enhancing breastfeeding rates 
among African American women: A systematic review of current psychosocial 
interventions. Breastfeeding Medicine, 10, 45–62. doi:10.1089/bfm.2014.0023 
Jones-Rogers, S. (2017). “[S]he could … spare one ample breast for the profit of her owner”: 
White mothers and enslaved wet nurses’ invisible labor in American slave markets. 
Slavery & Abolition, 38(2), 337–355. doi:10.1080/0144039X.2017.1317014 
Josephson, C. D., Caliendo, A. M., Easley, K. A., Knezevic, A., Shenvi, N., Hinkes, M. T., … 
Roback, J. D. (2014). Blood transfusion and breast milk transmission of cytomegalovirus 
in very low-birth-weight infants: A prospective cohort study. JAMA Pediatrics, 168(11), 
1054–1062. doi:10.1001/jamapediatrics.2014.1360 
Kair, L. R., Flaherman, V. J., Newby, K. A., Colaizy, T. T. (2015). The experience of 
breastfeeding the late preterm infant: A qualitative study. Breastfeeding Medicine, 10(2), 
102–106. doi:10.1089/bfm.2014.0121 
Kantorowska, A., Wei, J. C., Cohen, R. S., Lawrence, R. A., Gould, J. B., Lee, H. C. (2016). 
Impact of donor milk availability on breast milk use and necrotizing enterocolitis rates. 
Pediatrics, 137(3). doi:10.1542/peds.2015-3123 
Kayıran, P. G., Can, F., Kayıran, S. M., Ergonul, O., Gürakan, B. (2014). Transmission of 
methicillin-sensitive Staphylococcus aureus to a preterm infant through breast milk. 
Journal of Maternal-Fetal & Neonatal Medicine, 27(5), 527–529. 
doi:10.3109/14767058.2013.819332 
Keim, S. A., Hogan, J. S., McNamara, K. A., Gudimetla, V., Dillon, C. E., Kwiek, J. J., 
Geraghty, S. R. (2013). Microbial contamination of human milk purchased via the 
Internet. Pediatrics, 132(5), e1227–e1235. doi:10.1542/peds.2013-1687 
Keim, S. A., Kulkarni, M. M., McNamara, K., Geraghty, S. R., Billock, R. M., Ronau, R., … 
Kwiek, J. J. (2015). Cow’s milk contamination of human milk purchased via the Internet. 
Pediatrics, 135(5), e1157–e1162. doi:10.1542/peds.2014-3554 
Keim, S. A., McNamara, K. A., Dillon, C. E., Strafford, K., Ronau, R., McKenzie, L. B., 
Geraghty, S. R. (2014). Breastmilk sharing: Awareness and participation among women 
in the Moms2Moms study. Breastfeeding Medicine, 9, 398–406. 
doi:10.1089/bfm.2014.0032 
Kent, G. (2017). Extending the reach of human milk banking. World Nutrition, 8(2), 232–250. 
doi:10.26596/wn.201782232-250 
Konner, M. (2018). Nonmaternal care: A half-century of research. Physiology & Behavior, 193, 
179–186. doi:10.1016/j.physbeh.2018.03.025 
Kotiw, M., Zhang, G. W., Daggard, G., Reiss-Levy, E., Tapsall, J. W., Numa, A. (2003). Late-
onset and recurrent neonatal Group B streptococcal disease associated with breast-milk 
transmission. Pediatric and Developmental Pathology, 6(3), 251–256. 
doi:10.1007/s10024-001-0276-y 
Kozhimannil, K. B., Attanasio, L. B., Hardeman, R. R., O’Brien, M. (2013). Doula care supports 
near-universal breastfeeding initiation among diverse, low-income women. Journal of 
Midwifery & Women’s Health, 58(4), 378–382. doi:10.1111/jmwh.12065 
Kumar, R. K., Singhal, A., Vaidya, U., Banerjee, S., Anwar, F., Rao, S. (2017). Optimizing 
nutrition in preterm low birth weight infants: Consensus summary. Frontiers in Nutrition, 
4. doi:10.3389/fnut.2017.00020 
Labiner-Wolfe, J., Fein, S. B. (2013). How US mothers store and handle their expressed breast 
milk. Journal of Human Lactation, 29(1), 54–58. doi:10.1177/0890334412453876 
LaKind, J. S., Berlin, C. M., Mattison, D. R. (2008). The heart of the matter on breastmilk and 
environmental chemicals: Essential points for healthcare providers and new parents. 
Breastfeeding Medicine, 3(4), 251–259. doi:10.1089/bfm.2008.0121 
Lanzieri, T. M., Dollard, S. C., Josephson, C. D., Schmid, D. S., Bialek, S. R. (2013). Breast 
milk-acquired cytomegalovirus infection and disease in VLBW and premature infants. 
Pediatrics, 131(6), e1937–e1945. doi:10.1542/peds.2013-0076 
Law, B. J., Urias, B. A., Lertzman, J., Robson, D., Romance, L. (1989). Is ingestion of milk-
associated bacteria by premature infants fed raw human milk controlled by routine 
bacteriologic screening? Journal of Clinical Microbiology, 27(7), 1560–1566. 
Li, H.-C., Biggar, R. J., Miley, W. J., Maloney, E. M., Cranston, B., Hanchard, B., Hisada, M. 
(2004). Provirus load in breast milk and risk of mother-to-child transmission of human T 
lymphotropic virus type I. Journal of Infectious Diseases, 190(7), 1275–1278. 
doi:10.1086/423941 
Lima, H., Vogel, K., Wagner-Gillespie, M., Wimer, C., Dean, L., Fogleman, A. (2018). 
Nutritional comparison of raw, Holder pasteurized, and shelf-stable human milk 
products. Journal of Pediatric Gastroenterology and Nutrition, 67(5), 649–653. 
doi:10.1097/MPG.0000000000002094 
Lima, H., Wagner-Gillespie, M., Perrin, M. T., Fogleman, A. D. (2017). Bacteria and bioactivity 
in Holder pasteurized and shelf-stable human milk products. Current Developments in 
Nutrition, 1(8), e001438. doi:10.3945/cdn.117.001438 
Lindemann, P. C., Foshaugen, I., Lindemann, R. (2004). Characteristics of breast milk and 
serology of women donating breast milk to a milk bank. Archives of Disease in 
Childhood. Fetal and Neonatal Edition, 89(5), F440–F441. doi:10.1136/adc.2003.046656 
Lönnerdal, B. P. (2010). Bioactive proteins in human milk: Mechanisms of action. Journal of 
Pediatrics, 156(2 Suppl.), S26–S30. doi:10.1016/j.jpeds.2009.11.017 
LoVerde, B., Falck, A., Donohue, P., Hussey-Gardener, B. (2018). Supports and barriers to the 
provision of human milk by mothers of African American preterm infants. Advances in 
Neonatal Care, 18(3), 179. doi:10.1097/ANC.0000000000000477 
MacDonald, T., Noel-Weiss, J., West, D., Walks, M., Biener, M., Kibbe, A., Myler, E. (2016). 
Transmasculine individuals’ experiences with lactation, chestfeeding, and gender 
identity: A qualitative study. BMC Pregnancy and Childbirth, 16, 106–123. 
doi:10.1186/s12884-016-0907-y 
Machado, M. H. P. T . (2017). Between two beneditos: Enslaved wet-nurses amid slavery’s 
decline in southeast Brazil. Slavery & Abolition, 38(2), 320–336. 
doi:10.1080/0144039X.2017.1316983 
Marín, M. L., Arroyo, R., Jiménez, E., Gómez, A., Fernández, L., Rodríguez, J. M. (2009). Cold 
storage of human milk: Effect on its bacterial composition. Journal of Pediatric 
Gastroenterology and Nutrition, 49(3), 343–348. doi:10.1097/MPG.0b013e31818cf53d 
Martin, E., Vickers, B., Landau, R., Reece-Stremtan, S. (2018). ABM Clinical Protocol #28: 
Peripartum analgesia and anesthesia for the breastfeeding mother. Breastfeeding 
Medicine, 13(3), 164–171. doi:10.1089/bfm.2018.29087.ejm 
Martino, K., Spatz, D. (2014). Informal milk sharing: What nurses need to know. MCN, 39(6), 
369–374. doi:10.1097/NMC.0000000000000077 
Marx, C., Bridge, R., Wolf, A. K., Rich, W., Kim, J. H., Bode, L. (2014). Human milk 
oligosaccharide composition differs between donor milk and mother’s own milk in the 
NICU. Journal of Human Lactation, 30(1), 54–61. doi:10.1177/0890334413513923 
Maschmann, J., Hamprecht, K., Weissbrich, B., Dietz, K., Jahn, G., Speer, C. P. (2006). Freeze-
thawing of breast milk does not prevent cytomegalovirus transmission to a preterm 
infant. Archives of Disease in Childhood. Fetal and Neonatal Edition, 91(4), F288–F290. 
doi:10.1136/adc.2004.050625 
Masson, C., Minebois, C., Braux, C., Pelloux, I., Marcus, L., Belin, V., … Mallaret, M. R. 
(2018). Bacteriological screening of breast milk samples destined to direct milk donation: 
Prospective evaluation between 2007 and 2016. International Journal of Hygiene and 
Environmental Health, 222(2), 183–187. doi:10.1016/j.ijheh.2018.09.003 
McCloskey, R. J., Karandikar, S. (2018). A liberation health approach to examining challenges 
and facilitators of peer-to-peer human milk sharing. Journal of Human Lactation, 34(3), 
438–447. doi:10.1177/0890334418771301 
McCloskey, R. J., Karandikar, S. (2019). Peer-to-peer human milk sharing: Recipient mothers’ 
motivations, stress, and postpartum mental health. Breastfeeding Medicine, 14(2), 88–97. 
doi:10.1089/bfm.2018.0182 
McMullan, R., Menon, V., Beukers, A. G., Jensen, S. O., van Hal, S. J., Davis, R. (2018). 
Cronobacter sakazakii infection from expressed breast milk, Australia. Emerging 
Infectious Diseases, 24(2), 393–394. doi:10.3201/eid2402.171411 
Meier, P. P., Engstrom, J. L., Mingolelli, S. S., Miracle, D. J., Kiesling, S. (2004). The Rush 
Mothers’ Milk Club: Breastfeeding interventions for mothers with very-low-birth-weight 
infants. Journal of Obstetric, Gynecologic, and Neonatal Nursing, 33(2), 164–174. 
https://www.ncbi.nlm.nih.gov/pubmed/15095795  
Meng, T., Perrin, M. T., Allen, J. C., Osborne, J., Jones, F., Fogleman, A. D. (2016). Storage of 
unfed and leftover pasteurized human milk. Breastfeeding Medicine, 11, 538–543. 
doi:10.1089/bfm.2016.0139 
Meredith-Dennis, L., Xu, G., Goonatilleke, E., Lebrilla, C. B., Underwood, M. A., Smilowitz, J. 
T. (2018). Composition and variation of macronutrients, immune proteins, and human 
milk oligosaccharides in human milk from nonprofit and commercial milk banks. Journal 
of Human Lactation, 34(1), 120–129. doi:10.1177/0890334417710635 
Merlino-Barr, S., Groh-Wargo, S. (2019). Donor breast milk for the preterm infant: Your 
questions answered! Neonatal Network, 38(1), 7–16. https://doi.org/10.1891/0730-
0832.38.1.7  
Miller, A. R., Fenstermacher, K., Buchko, B. L. (2018). Going along with it: Neonatal intensive 
care nurses’ views of a donor milk practice change. MCN, 43(5), 285–290. 
doi:10.1097/NMC.0000000000000454 
Miracle, D. J., Meier, P. P., Bennett, P. A. (2004). Mothers’ decisions to change from formula to 
mothers’ milk for very-low-birth-weight infants. Journal of Obstetric, Gynecologic, and 
Neonatal Nursing, 33(6), 692–703. doi:10.1177/0884217504270665 
Modi, N. (2006). Donor breast milk banking. BMJ, 333(7579), 1133–1134. 
doi:10.1136/bmj.39034.651563.80 
Mondkar, J., Chugh Sachdeva, R., Shanbhag, S., Khan, A., Manuhar Sinha, M., Dasgupta, R., … 
Sabharwal, V. (2018). Understanding barriers and facilitators for human milk banking 
among service providers, mothers, and influencers of preterm and sick neonates admitted 
at two health facilities in a metropolitan city in India. Breastfeeding Medicine, 13(10), 
694–701. doi:10.1089/bfm.2018.0103 
Montjaux-Régis, N., Cristini, C., Arnaud, C., Glorieux, I., Vanpee, M., Casper, C. (2011). 
Improved growth of preterm infants receiving mother’s own raw milk compared with 
pasteurized donor milk. Acta Paediatrica (Oslo, Norway: 1992), 100(12), 1548–1554. 
doi:10.1111/j.1651-2227.2011.02389.x 
Moriuchi, H., Masuzaki, H., Doi, H., Katamine, S. (2013). Mother-to-child transmission of 
human T-cell lymphotropic virus type 1. Pediatric Infectious Disease Journal, 32(2), 175–
177. doi:10.1097/INF.0b013e31827efc39 
Moro, G. E. (2018). History of milk banking: From origin to present time. Breastfeeding 
Medicine, 13(S1), S16–S17. doi:10.1089/bfm.2018.29077.gem 
Naicker, M., Coutsoudis, A., Israel-Ballard, K., Chaudhri, R., Perin, N., Mlisana, K. (2015). 
Demonstrating the efficacy of the FoneAstra Pasteurization Monitor for human milk 
pasteurization in resource-limited settings. Breastfeeding Medicine, 10, 107–112. 
doi:10.1089/bfm.2014.0125 
Nakamura, K., Kaneko, M., Abe, Y., Yamamoto, N., Mori, H., Yoshida, A., … Kanemitsu, K. 
(2016). Outbreak of extended-spectrum β-lactamase-producing Escherichia coli 
transmitted through breast milk sharing in a neonatal intensive care unit. Journal of 
Hospital Infection, 92(1), 42–46. doi:10.1016/j.jhin.2015.05.002 
National Institute for Health and Care Excellence (NICE) . (2010). Donor milk banks: Service 
operation (Clinical Guideline CG93). Retrieved from 
https://www.nice.org.uk/guidance/cg93  
Nickerson, K. (2006). Environmental contaminants in breast milk. Journal of Midwifery & 
Women’s Health, 51(1), 26–34. doi:10.1016/j.jmwh.2005.09.006 
Novakova, V., Hamprecht, K., Müller, A. M., Arellano-Galindo, J., Ehlen, M., Horneff, G. 
(2014). Severe postnatal CMV colitis with an extensive colonic stenosis in a 2-month-old 
male immunocompetent term infant infected via breast milk. Journal of Clinical 
Virology, 59(4), 259–263. doi:10.1016/j.jcv.2014.01.022 
O’Connor, M. E., Burkle, F. M., Olness, K. (2001). Infant feeding practices in complex 
emergencies: A case study approach. Prehospital and Disaster Medicine, 16(4), 231–238. 
https://www.ncbi.nlm.nih.gov/pubmed/12090203  
Olver, W. J., Bond, D. W., Boswell, T. C., Watkin, S. L. (2000). Neonatal group B streptococcal 
disease associated with infected breast milk. Archives of Disease in Childhood. Fetal and 
Neonatal Edition, 83(1), F48–F49. doi:10.1136/fn.83.1.F48 
Omarsdottir, S., Casper, C., Akerman, A., Polberger, S., Vanpée, M. (2008). Breastmilk handling 
routines for preterm infants in Sweden: A national cross-sectional study. Breastfeeding 
Medicine, 3(3), 165–170. doi:10.1089/bfm.2007.0033 
Ontario Medical Students Association . (2019). Distinguishing policy vs. position papers. 
Retrieved from https://omsa.ca/en/submit-papers  
Osbaldiston, R., Mingle, L. A. (2007). Characterization of human milk donors. Journal of 
Human Lactation, 23(4), 350–357. doi:10.1177/0890334407307547 
O’Sullivan, E. J., Geraghty, S. R., Rasmussen, K. M. (2016). Informal human milk sharing: A 
qualitative exploration of the attitudes and experiences of mothers. Journal of Human 
Lactation, 32(3), 416–424. doi:10.1177/0890334416651067 
O’Sullivan, E. J., Geraghty, S. R., Rasmussen, K. M. (2018). Awareness and prevalence of 
human milk sharing and selling in the United States. Maternal & Child Nutrition, 14(S6), 
e12567. doi:10.1111/mcn.12567 
Ozdemir, R., Ak, M., Karatas, M., Ozer, A., Dogan, D. G., Karadag, A. (2015). Human milk 
banking and milk kinship: Perspectives of religious officers in a Muslim country. Journal 
of Perinatology, 35(2), 137–141. doi:10.1038/jp.2014.177 
Pal, A., Soontarapornchai, K., Noble, L., Hand, I. (2019). Attitudes towards donor breast milk in 
an inner city population. International Journal of Pediatrics, 2019, 3847283. 
doi:10.1155/2019/3847283 
Palmquist, A. E. L. (In press). Cooperative lactation and the maternal-infant nexus. In Halcrow, 
S., Gowland, R. (Eds.), The mother-infant nexus in anthropology: Small beginnings, 
significant outcomes. New York, NY: Springer. 
Palmquist, A. E. L., Doehler, K. (2014). Contextualizing online human milk sharing: Structural 
factors and lactation disparity among middle income women in the U.S. Social Science & 
Medicine, 122, 140–147. doi:10.1016/j.socscimed.2014.10.036 
Palmquist, A. E. L., Doehler, K. (2015). Human milk sharing practices in the U.S. Maternal and 
Child Nutrition, 12(2), 278–290. 
Pannaraj, P. S., Li, F., Cerini, C., Bender, J. M., Yang, S., Rollie, A., … Aldrovandi, G. M. 
(2017). Association between breast milk bacterial communities and establishment and 
development of the infant gut microbiome. JAMA Pediatrics, 171(7), 647–654. 
doi:10.1001/jamapediatrics.2017.0378 
Parker, M. G. K., Barrero-Castillero, A., Corwin, B. K., Kavanagh, P. L., Belfort, M. B., Wang, 
C. J. (2013). Pasteurized human donor milk use among US level 3 neonatal intensive care 
units. Journal of Human Lactation, 29(3), 381–389. doi:10.1177/0890334413492909 
Parker, M. G. K., Burnham, L., Mao, W., Philipp, B. L., Merewood, A. (2015). Implementation 
of a donor milk program is associated with greater consumption of mothers’ own milk 
among VLBW infants in a US, Level 3 NICU. Journal of Human Lactation, 32(2), 221–
228. doi:10.1177/0890334415598305 
PATH . (2013). Strengthening human milk banking: A global implementation framework 
(Version 1.1). Seattle, WA: Bill and Melinda Gates Foundation Grand Challenges 
Initiative. Retrieved from http://www.path.org/publications/detail.php?i=2433  
Paynter, M. J., Celis-Hecht Mendoza, A. K. (2018). The Roosevelt Hospital Banco de Leche: 
Nonprofit human donor milk bank in Guatemala City. Journal of Human Lactation, 
35(3), 563–568. doi:10.1177/0890334418807465 
Peila, C., Emmerik, N. E., Giribaldi, M., Stahl, B., Ruitenberg, J. E., van Elburg, R. M., … 
Cavallarin, L. (2017). Human milk processing: A systematic review of innovative 
techniques to ensure the safety and quality of donor milk. Journal of Pediatric 
Gastroenterology and Nutrition, 64(3), 353–361. doi:10.1097/MPG.0000000000001435 
Peila, C., Moro, G. E., Bertino, E., Cavallarin, L., Giribaldi, M., Giuliani, F., … Coscia, A. 
(2016). The effect of Holder pasteurization on nutrients and biologically-active 
components in donor human milk: A review. Nutrients, 8(8), pii: E477. 
doi:10.3390/nu8080477 
Perrin, M. T. (2018). Donor human milk and fortifier use in United States Level 2, 3, and 4 
neonatal care hospitals. Journal of Pediatric Gastroenterology and Nutrition, 66(4), 664–
669. doi:10.1097/MPG.0000000000001790 
Perrin, M. T., Fogleman, A. D., Davis, D. D., Wimer, C. H., Vogel, K. G., Palmquist, A. E. L. 
(2018). A pilot study on nutrients, antimicrobial proteins, and bacteria in commerce-free 
models for exchanging expressed human milk in the USA. Maternal & Child Nutrition, 
14(Suppl. 6), e12566. doi:10.1111/mcn.12566 
Perrin, M. T., Fogleman, A. D., Newburg, D. S., Allen, J. C. (2017). A longitudinal study of 
human milk composition in the second year postpartum: Implications for human milk 
banking. Maternal & Child Nutrition. 13(1), e12239. doi:10.1111/mcn.12239 
Perrin, M. T., Goodell, L. S., Allen, J. C., Fogleman, A. (2014). A mixed-methods observational 
study of human milk sharing communities on Facebook. Breastfeeding Medicine, 9(3), 
128–134. doi:10.1089/bfm.2013.0114 
Perrin, M. T., Goodell, L. S., Fogleman, A., Pettus, H., Bodenheimer, A., Palmquist, A. E. L. 
(2016). Expanding the supply of pasteurized donor milk: Understanding why peer-to-peer 
milk sharers in the United States don’t donate to milk banks. Journal of Human Lactation, 
32(2), 229–237. doi:10.1177/0890334415627024 
Perrine, C. G., Scanlon, K. S. (2013). Prevalence of use of human milk in US advanced care 
neonatal units. Pediatrics, 131(6), 1066–1071. doi:10.1542/peds.2012-3823 
Picaud, J. C., Buffin, R., Gremmo-Feger, G., Rigo, J., Putet, G., Casper, C., & Working group of 
the French Neonatal Society on fresh human milk use in preterm infants . (2018). Review 
concludes that specific recommendations are needed to harmonise the provision of fresh 
mother’s milk to their preterm infants. Acta Paediatrica (Oslo, Norway: 1992), 107(7), 
1145–1155. doi:10.1111/apa.14259 
Pimenteira Thomaz, A. C., Maia Loureiro, L. V., da Silva Oliveira, T., Furtado Montenegro, N. 
C., de, M., Dantas Almeida Júnior, E., Fernando Rodrigues Soriano, C., Calado 
Cavalcante, J. (2008). The human milk donation experience: Motives, influencing 
factors, and regular donation. Journal of Human Lactation, 24(1), 69–76. 
doi:10.1177/0890334407310580 
Profit, J., Gould, J. B., Bennett, M., Goldstein, B. A., Draper, D., Phibbs, C. S., Lee, H. C. 
(2017). Racial/ethnic disparity in NICU quality of care delivery. Pediatrics, 140(3). 
doi:10.1542/peds.2017-0918 
Quigley, M., Embleton, N. D., McGuire, W. (2018). Formula versus donor breast milk for 
feeding preterm or low birth weight infants. Cochrane Database of Systematic Reviews, 
(6). doi:10.1002/14651858.CD002971.pub4 
Rabinowitz, M. R., Kair, L. R., Sipsma, H. L., Phillipi, C. A., Larson, I. A. (2018). Human donor 
milk or formula: A qualitative study of maternal perspectives on supplementation. 
Breastfeeding Medicine, 13(3), 195–203. doi:10.1089/bfm.2017.0114 
Reimers, P., Shenker, N., Weaver, G., Coutsoudis, A. (2018). Using donor human milk to feed 
vulnerable term infants: A case series in KwaZulu Natal, South Africa. International 
Breastfeeding Journal, 13, 43. doi:10.1186/s13006-018-0185-6 
Rettedal, S., Löhr, I. H., Natås, O., Giske, C. G., Sundsfjord, A., Øymar, K. (2012). First 
outbreak of extended-spectrum β-lactamase-producing Klebsiella pneumoniae in a 
Norwegian neonatal intensive care unit; associated with contaminated breast milk and 
resolved by strict cohorting. APMIS: Acta Pathologica, Microbiologica, et Immunologica 
Scandinavica, 120(8), 612–621. doi:10.1111/j.1600-0463.2012.02879.x 
Reyes-Foster, B. M., Carter, S. K. (2018). “That’s not the milk sharing I’m doing”: Responses to 
a Pediatrics article from women who milk share. Human Organization, 77(3), 262–272. 
doi:10.17730/0018-7259.77.3.262 
Reyes-Foster, B. M., Carter, S. K., Hinojosa, M. S. (2015). Milk sharing in practice: A 
descriptive analysis of peer breastmilk sharing. Breastfeeding Medicine, 10, 263–269. 
doi:10.1089/bfm.2015.0009 
Reyes-Foster, B. M., Carter, S. K., Hinojosa, M. S. (2017). Human milk handling and storage 
practices among peer milk-sharing mothers. Journal of Human Lactation, 33(1), 173–180. 
doi:10.1177/0890334416678830 
Rigourd, V., Meyer, V., Kieffer, F., Aubry, S., Magny, J.-F. (2011). [HTLV and “donating” 
milk]. Bulletin de la Société de pathologie exotique (1990), 104(3), 205–208. 
doi:10.1007/s13149-011-0160-6 
Riley, B., Schoeny, M., Rogers, L., Asiodu, I. V., Bigger, H. R., Meier, P. P., Patel, A. L. (2016). 
Barriers to human milk feeding at discharge of very low-birthweight infants: Evaluation 
of neighborhood structural factors. Breastfeeding Medicine, 11, 335–342. 
doi:10.1089/bfm.2015.0185 
Riskin, A., Almog, M., Peri, R., Halasz, K., Srugo, I., Kessel, A. (2012). Changes in 
immunomodulatory constituents of human milk in response to active infection in the 
nursing infant. Pediatric Research, 71(2), 220–225. doi:10.1038/pr.2011.34 
Romero-Bachiller, C., Santoro, P. (2018). Hybrid zones, bio-objectification and microbiota in 
human breastmilk banking. Technoscienza, 9(2), 33–60. Retrieved from 
http://www.tecnoscienza.net/index.php/tsj/article/view/356  
Ross, S. A., Shimamura, M., Boppana, S. B. (2012). CMV infections. In Elzouki, A. Y., Harfi, 
H. A., Nazer, H., Oh, W., Stapleton, F. B., Whitley, R. J. (Eds.), Textbook of clinical 
pediatrics (pp. 1145–1161). Berlin, Germany: Springer. 
Ryan, K., Team, V., Alexander, J. (2013). Expressionists of the twenty-first century: The 
commodification and commercialization of expressed breast milk. Medical 
Anthropology, 32(5), 467–486. doi:10.1080/01459740.2013.768620 
Saari, Z., Mohd Yusof, F. (2015). Motivating factors to breastfeed an adopted child in a Muslim 
community in Malaysia. Jurnal Teknologi, 74(1). doi:10.11113/jt.v74.4424 
Schafer, E. J., Ashida, S., Palmquist, A. E. L. (2018). Psychosocial dimensions of human milk 
sharing. Maternal & Child Nutrition, 14(Suppl. 6), e12606. doi:10.1111/mcn.12606 
Schanler, R. J., Fraley, J. K., Lau, C., Hurst, N. M., Horvath, L., Rossmann, S. N. (2011). 
Breastmilk cultures and infection in extremely premature infants. Journal of Perinatology, 
31(5), 335–338. doi:10.1038/jp.2011.13 
Sellen, D. W. (2007). Evolution of infant and young child feeding: Implications for 
contemporary public health. Annual Review of Nutrition, 27(1), 123–148. 
doi:10.1146/annurev.nutr.25.050304.092557 
Sen, S., Benjamin, C., Riley, J., Heleba, A., Drouin, K., Gregory, K., Belfort, M. B. (2017). 
Donor milk utilization for health infants: Experience at a single academic center. 
Breastfeeding Medicine, 13(1), 28–33. doi:10.1089/bfm.2017.0096 
Shah, S. S. (1994). Fosterage as a ground of marital prohibition in Islam and the status of human 
milk banks. Arab Law Quarterly, 9(1), 3–7. doi:10.2307/3381508 
Shaw, R., Bartlett, A. (2010). Giving breast milk: Body ethics and contemporary breastfeeding 
practice. Bradford West Gwillimbury, ONT, Canada: Demeter Press. 
Sierra-Colomina, G., García-Lara, N. R., Escuder-Vieco, D., Alonso-Díaz, C., Esteban, E. M. A., 
Pallás-Alonso, C. R. (2014). Donor milk volume and characteristics of donors and their 
children. Early Human Development, 90(5), 209–212. 
doi:10.1016/j.earlhumdev.2014.01.016 
Sigurdson, K., Morton, C., Mitchell, B., Profit, J. (2018). Disparities in NICU quality of care: A 
qualitative study of family and clinician accounts. Journal of Perinatology, 1. 
doi:10.1038/s41372-018-0057-3 
Smith, L., Harkes, A., D’Souza, S. W. (1984) Fat content and fatty acid composition of pooled 
banked milk. British Medical Journal, 288(6413), 283. doi:10.1136/bmj.288.6413.283 
Sosa, R., Barness, L. (1987). Bacterial growth in refrigerated human milk. American Journal of 
Diseases of Children (1960), 141(1), 111–112. 
Spatz, D. L. (2016). Informal milk sharing. MCN, 41(2), 125. 
doi:10.1097/NMC.0000000000000225 
Sriraman, N. K., Evans, A. E., Lawrence, R., Noble, L. (2018). Academy of Breastfeeding 
Medicine’s 2017 position statement on informal breast milk sharing for the term healthy 
infant. Breastfeeding Medicine, 13(1), 2–4. doi:10.1089/bfm.2017.29064.nks 
Stevens, J., Keim, S. A. (2015). How research on charitable giving can inform strategies to 
promote human milk donations to milk banks. Journal of Human Lactation, 31(3), 344–
347. doi:10.1177/0890334415571458 
Stoltz Sjöström, E., Ohlund, I., Tornevi, A., Domellof, M. (2014). Intake and macronutrient 
content of human milk given to extremely preterm infants. Journal of Human Lactation, 
30(4), 442–449. doi:10.1177/089033441456354 
Stolzer, J. (2010). Breastfeeding and WIC participants: A qualitative analysis. Journal of 
Poverty, 14(4), 423–442. doi:10.1080/10875549.2010.517081 
Street, D. J., Lewallen, L. P. (2013). The influence of culture on breast-feeding decisions by 
African American and white women. Journal of Perinatal Nursing, 27(1), 43–51. 
doi:10.1097/JPN.0b013e31827e57e7 
Sussman, G. D. (1982). Selling mothers milk: The wet nursing business in France, 1715–1914. 
Champaign, IL: University of Illinois Press. 
Swanson, K. W. (2009). Human milk as technology and technologies of human milk: Medical 
imaginings in the early 20th century United States. WSQ: Women’s Studies Quarterly, 
37(1–2), 21–37. doi:10.1353/wsq.0.0160 
Taylor, C., Joolay, Y., Buckle, A., Lilford, R. (2018). Prioritising allocation of donor human 
breast milk amongst very low birthweight infants in middle-income countries. Maternal 
& Child Nutrition, 14(S6), e12595. doi:10.1111/mcn.12595 
Thorley, V. (2008). Sharing breastmilk: Wet nursing, cross-feeding, and milk donations. 
Breastfeeding Review, 16, 25–29. https://www.ncbi.nlm.nih.gov/pubmed/18546574  
Thorley, V. (2012). Mothers’ experiences of sharing breastfeeding or breastmilk, part 2: The 
early 21st century. Nursing Reports, 2(1), 4–12. doi:10.4081/nursrep.2012.e2 
Thorley, V. (2014). Milk siblingship, religious and secular: History, applications, and 
implications for practice. Women and Birth, 27(4), e16–e19. 
doi:10.1016/j.wombi.2014.09.003 
Tomori, C., Palmquist, A. E. L., Dowling, S. (2016). Contested moral landscapes: Negotiating 
breastfeeding stigma in breastmilk sharing, nighttime breastfeeding, and long-term 
breastfeeding in the U.S. and the U.K. Social Science & Medicine, 168, 178–185. 
doi:10.1016/j.socscimed.2016.09.014 
Tully, D. B., Jones, F., Tully, M. R. (2001). Donor milk: What’s in it and what’s not. Journal of 
Human Lactation, 17(2), 152–155. doi:10.1177/089033440101700212 
Ueda, N. K., Nakamura, K., Go, H., Takehara, H., Kashiwabara, N., Arai, K., … Kanemitsu, K. 
(2018). Neonatal meningitis and recurrent bacteremia with group B Streptococcus 
transmitted by own mother’s milk: A case report and review of previous cases. 
International Journal of Infectious Diseases, 74, 13–15. doi:10.1016/j.ijid.2018.06.016 
Victora, C. G., Bahl, R., Barros, A. J. D., França, G. V. A., Horton, S., Krasevec, J., … Rollins, 
N. C. (2016). Breastfeeding in the 21st century: Epidemiology, mechanisms, and lifelong 
effect. Lancet, 387(10017), 475–490. doi:10.1016/S0140-6736(15)01024-7 
Vieira, A. A., Soares, F. V. M., Pimenta, H. P., Abranches, A. D., Moreira, M. E. L. (2011). 
Analysis of the influence of pasteurization, freezing/thawing, and offer processes on 
human milk’s macronutrient concentrations. Early Human Development, 87(8), 577–580. 
doi:10.1016/j.earlhumdev.2011.04.016 
Villamor-Martínez, E., Pierro, M., Cavallaro, G., Mosca, F., Kramer, B. W., Villamor, E. (2018). 
Donor human milk protects against bronchopulmonary dysplasia: A systematic review 
and meta-analysis. Nutrients, 10(2), pii: E238. doi:10.3390/nu10020238 
Waltz, M., Ross, F. C. (2016). Milk, meaning, and morality: Following the trajectory of donated 
breast milk from donor to baby. Medicine Anthropology Theory, 3(3), 46. 
https://doi.org/10.17157/mat.3.3.354  
Wang, L.-Y., Chen, C.-T., Liu, W.-H., Wang, Y.-H. (2007). Recurrent neonatal group B 
streptococcal disease associated with infected breast milk. Clinical Pediatrics, 46(6), 
547–549. doi:10.1177/0009922807299467 
Ward, L., Auer, C., Smith, C., Schoettker, P. J., Pruett, R., Shah, N. Y., Kotagal, U. R. (2012). 
The human milk project: A quality improvement initiative to increase human milk 
consumption in very low birth weight infants. Breastfeeding Medicine, 7, 234–240. 
doi:10.1089/bfm.2012.0002 
Weiner, J. (2005). Health policy analysis checklist. J. Weiner and Johns Hopkins University. 
Retrieved from 
http://ocw.jhsph.edu/courses/IntroHealthPolicy/PDFs/Bardach_Outline_IHP_7b.pdf  
Weisstaub, G., Uauy, R. (2012). Non-breast milk feeding in developing countries: Challenge 
from microbial and chemical contaminants. Annals of Nutrition & Metabolism, 60(3), 
215–219. doi:10.1159/000338203 
West, E., Knight, R. J. (2017). Mothers’ milk: Slavery, wet-nursing, and black and white women 
in the Antebellum South. Journal of Southern History, 83(1), 37–68. 
doi:10.1353/soh.2017.0001 
Widger, J., O’Connell, N. H., Stack, T. (2010). Breast milk causing neonatal sepsis and death. 
Clinical Microbiology and Infection, 16(12), 1796–1798. doi:10.1111/j.1469-
0691.2009.03071.x 
Williams, T. C., Butt, M. Z., Mohinuddin, S. M., Ogilvy-Stuart, A. L., Clarke, M., Weaver, G. 
A., Shafi, M. S. (2016). Donor human milk for Muslim infants in the UK. Archives of 
Disease in Childhood—Fetal and Neonatal Edition, 101, F484–F485. 
doi:10.1136/archdischild-2015-310337 
Winer, R. L. (2017). The enslaved wet nurse as nanny: The transition from free to slave labor in 
childcare in Barcelona after the Black Death (1348). Slavery & Abolition, 38(2), 303–
319. doi:10.1080/0144039X.2017.1316969 
Witkowska-Zimny, M., Kaminska-El-Hassan, E. (2017). Cells of human breast milk. Cellular & 
Molecular Biology Letters, 22. doi:10.1186/s11658-017-0042-4 
Wojcik, K. Y., Rechtman, D. J., Lee, M. L., Montoya, A., Medo, E. T. (2009). Macronutrient 
analysis of a nationwide sample of donor breast milk. Journal of the American Dietetic 
Association, 109(1), 137–140. doi:10.1016/j.jada.2008.10.008 
Wolf, J. (2001). Don’t kill your baby: Public health and the decline of breastfeeding in the 19th 
and 20th centuries. Columbus, OH: Ohio State University Press. 
World Health Organization (WHO) . (2003). Global strategy for infant and young child feeding. 
Geneva, Switzerland: Author. 
World Health Organization (WHO) . (2008). Infant and young child nutrition: Biennial progress 
report. Geneva, Switzerland: Author. 
World Health Organization (WHO) . (2009). Acceptable medical reasons for use of breast-milk 
substitutes. Geneva, Switzerland: Author. 
World Health Organization (WHO) . (2014a). Comprehensive implementation plan on maternal, 
infant and young child nutrition. Geneva, Switzerland: Author. 
World Health Organization (WHO) . (2014b). Guidelines for identification and management of 
substance use and substance use disorders in pregnancy. Geneva, Switzerland: Author. 
World Health Organization (WHO) . (2015a). Antiretroviral treatment for pregnant and 
breastfeeding women—the shifting paradigm. Geneva, Switzerland: Author. 
World Health Organization (WHO) . (2015b). Clinical guidelines across the continuum of care: 
HIV diagnosis and ARV drugs for HIV prevention. Geneva, Switzerland: Author. 
World Health Organization (WHO) . (2015c). Donor human milk for low-birth-weight infants. 
Geneva, Switzerland: Author. 
Zizzo, G. (2009). Lesbian families and the negotiation of maternal identity through the 
unconventional use of breast milk. Gay and Lesbian Issues and Psychology Review, 5(2), 
96–109. Retrieved from https://groups.psychology.org.au/Assets/Files/GLIP-Review-
Vol-5-No-2.pdf  
